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Problems Ahead for Electric Utilities Which 
Ofter the Greatest Opportunity for Further Study 


By E. V. Sayles 


General Engineering Supervisor, Consumers Power Company, Jackson, Mich., 
and Past Chairman, Transmission and Distribution Committee, EE1. 


Presented at the 54th Annual Meeting of the Canadian Electrical Association at Murray Bay, 


SUPPOSE there are very few of us 

who have not, at one time or an- 

other, speculated on what an engi- 
neer could do in developing a power sys- 
tem if he were not continually beset with 
considerations of plant investment—the 
cost of facilities he would design to pro- 
vide a type of service which would ap- 
proach perfection itself. If an engineer 
ever does have such dreams of perfec- 
tion, it is not for long—as he suddenly 
realizes that his is the responsibility of 
planning, designing, and weighing the 
past accomplishments of himself and 
others to the end that the investment 
required will be the minimum consistent 
with the result to be accomplished—in 
our case, adequate service to electric cus- 
tomers. The term, “adequate service” 
is, of itself, most difficult to define. To 
certain types of industrial plants an in- 
terruption of seconds is costly, while 
for residential customers longer interrup- 
tions, while annoying, cause little incon- 
venience. 


It is axiomatic that investment in any 
power system is the basic factor in deter- 
mining the cost of service to customers. 
The responsibility for this investment 
is a divided one in which the engineer 
has a sizable portion. All too frequently 
the engineer thinks of himself as one 
who, given an engineering problem, 
knows how to arrive at a proper tech- 
nical solution including a design which 
will employ available materials, can be 
built without undue difficulty and can be 
operated safely and efficiently. Obvious- 
ly, an engineer must be able to do all of 
This is the popular con- 
cept of the sole duties of an engineer. 
But these are not his sole duties. Upon 
completion of his assignment, and sub- 
Mission of project costs, he must be able 


these things. 
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to say to management that the project as 
planned is entirely adequate to perform 
its basic function although it may not in- 
clude all the features that operation 
would desire or appearance would wish. 
Additions in excess of this must be jus- 
tified item by item on the basis of their 
individual ability to show proper re- 
turns on the investments which they re- 
quire. This, to me, is engineering in its 
complete interpretation. 


Too often we become so concerned 
with the inclusion of some facility which 
reduces operating costs that we are in- 
clined to minimize, or even forget that 
which should be of major concern to us; 
namely, plant investment. Construction 
once complete is expected to remain as a 
useful addition to property for many 
years. If its cost has been excessive or 
if it early develops that it was premature 
or unnecessary, there may be cause for 
reflection on the planner. Continuous 
engineering study is always associated 
with well planned and such 
study includes speculation—not that 
concerned with design alone, but specu- 
lation as to the future of the light and 
power industry itself. 

The history of our industry has been 
one of continuous load growth, acceler- 
ated or retarded by wars and depres- 
sions, new inventions and changes in the 
mode of living—but, nevertheless, a long 


systems 


term trend ever upward. There is every 
reason to assume that this trend will al- 
ways be upward, always requiring new 
additions. The only uncertainty is the 
time at which they will be required. 
This discussion is not concerned with 
the magnitude of post-war loads in Can- 
ada. Matters of peak load, load factor 
and the like involve studies of a continu- 
ing nature usually peculiar to individual 


mae 
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systems. In the States there is a variety 
of thought as to what the power require- 
ments of the post-war period will be. 
However, there is some unanimity of 
opinion that, following a period of con- 
version from war to peace-time manu- 
facturing, we will be re-established on 
some sort of load trend line which will 
point upward. We are likely to find 
ourselves with system peak demands not 
greatly different from the peaks of today 
but with load factors greatly reduced 
and, consequently, with revenues re- 
duced. In such a period we will be 
concerned with three principal classes of 
problems: 

(1) Problems concerned with the 
power requirements of individual indus- 
trial customers manufacturing 
changes require immediate attention. 

(2) Problems of deferred mainte- 
nance and construction resulting from 
the scarcity of labor and materials. 

(3) Long range studies based on esti- 
mates of future load growth influenced 
by such factors as then seem proper. 


whose 


The conversion of industry to the 
manufacture of peace-time products 
should be an orderly process and should 
not present particularly new problems. 
After all, there is little likelihood of 
many new plants in new locations and 
present plants already have service from 
lines which should be of adequate capac- 
ity in most cases, although transformer 
and substation facilities may need to be 
altered to meet new requirements. There 
will be this marked difference, however: 
Under the guise of war necessity there 
has not always been the proper evalua- 
tion of facilities that is inherent in peace- 
time planning. In some cases the dupli- 
cation of lines and equipment has been 
carried to the extreme to permit removal 
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and inspection of lines or equipment at 
any hour regardless of load conditions. 
Facilities have often been provided tor 
loads of a magnitude which fell far 
short of the preliminary estimates upon 
which they were based. Needless to say, 
such practices cannot be tolerated in the 
post-war era where investments must be 
justified only on their ability to render 
a useful service at a rate the customer 
can afford and at an adequate return to 
the utility investor. 


Engineering studies now under way 
or contemplated should give considera- 
tion to several items if investments are 
to be kept at a proper minimum: Per- 
haps minor improvements to higher 
voltage lines and the use of rapid re- 
closing switching equipment 
lease an entire circuit for carrying new 
loads without impairing service to pres- 
ent customers. 
the loading of transformers has shown 
that the pre-war margin of reserve is 
not required, and a study of the loading 
of certain transformers of similar volt- 
age rating may reveal that shifting of 
units may release capacity for new cus- 
tomers. Such studies indicate the bene- 
fits of standardizing voltages and volt- 
tage ratings wherever possible. Stand- 
ard substation designs have always been 
common and more recently unit types 
are being actively sponsored by manu- 
facturers. In many cases they do result 
in lower costs; however, they should not 
always be so accepted until comparison 
has been made with equally simplified 
designs utilizing types of equipment al- 
ready in common use on the system and 
which have many more years of useful 
life. 

Each utility has its own well known 
items of deferred maintenance, most of 
which are of a routine nature and await 
only materials and labor to be taken 
care of. Certainly, the experience of 
recent years furnish a new bench mark 
for judging between repair or replace- 
ment of many classes of materials or 
equipment. Deferred construction—as 
distinguished from deferred maintenance 
—provides for improvements to plant, 
principally for the purpose of improving 
service to customers. During the war 
period, we have resorted to many types 
of construction which we have probably 
considered of a sub-standard nature, 
such as the substitution of steel for 
copper, wood for steel, and the like, 
perhaps thinking that we would replace 
such construction after the war. It is 
surprising what experience born of 


may re- 


Perhaps experience in 
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necessity has demonstrated. Contrary 
to the belief of many, it is my opinion 
that our first post-war construction bud- 
gets should not be filled with items 
calling for the replacement of facilities 
not built in accordance with our pre-war 
standards. ‘This may be the tendency 
and some of this may be required, but a 
careful study of experience gained should 
result in the safe postponement of much 
added investment without impairing ser- 
vice to customers. 

Long range studies are a vital part of 
the engineering program of any electric 
utility system. Such studies can neither 
be started or stopped on short notice if 
they are to form a reliable basis for the 
expenditure of large sums when major 
plant additions are needed. ‘They re- 
quire the attention of our best engineers 
whose judgment is based on many years 
whose 
knowledge of the experience of others is 
Meetings like these for the 
exchange of such experience are invalu- 
able to engineers in the public utility 
service. 


of operating experience and 


extensive. 


The popular concept of long 
range studies is that they concern power 
supply or generation only. It is true 
that generation is a major part of plant 
investment, but there is 
stantial investment in transmission, dis- 
tribution and general plant. Continu- 
ing studies in all of these categories 


likewise sub- 


should be carried on if we are to benefit 
most from the continual improvements 
materials and methods. 
Those responsible for the direction of 


in equipment, 


long range studies should have more 
than a casual knowledge of the relative 
investments which exist in these differ- 
ent classes of plant if they are to give 
proper attention to the items which offer 
the most attractive possibilities for cost 
reduction. 


It is dificult to determine the relative 
investments in generation, transmission 
and distribution, and general plant with 
accuracy and se!dom 
apply to an individual system. In the 
United States generally accepted figures 


average figures 


are about 35 per cent for generation, 55 
per cent for transmission and distribu- 
tion, and 10 per cent for general. 
Similar figures for Canada (1940) are 
about 60 per cent for ‘generation, 35 per 
for transmission distribution, 
and 5 per cent for general plant. 

The comparison of these percentages 
is interesting. Canada, with some 98 
per cent of its generation being from 
water power, requires some 60 per cent 
of its investment for the production of 


cent and 
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this power, while the United States, 
with two-thirds of its generation being 
from fuel burning plants, requires only 
35 per cent of its investment for power 
production. Obviously, the lower in- 
vestment in generation in the States 
tends to be offset by the additional fuel 
and labor costs of steam-electric genera- 
tion. 


The only purpose in citing these 
figures is to show that in Canada, where 
generation is some 60 per cent of the 
total plant cost, any studies which result 
in cost reduction of this item, however 
slight, would apply to a large portion of 
the system investment. It is difficult, if 
not impossible, to generalize on the items 
of cost of the hydro plant itself. The 
cost of a project is so intimately associ- 
ated with the geographical and topo- 
graphical restrictions peculiar to the lo- 
cation that the choice in type of design 
is usually limited. However, it should 
be recognized that the cost of dam, reser- 
voirs, and waterways usually amounts to 
some 70 or 80 per cent of the plant. 
Any large proportionate cost reductions 
can be effected only by the most careful 
balancing of design 
natural features of the site. 


safe against the 

The item 
of turbines and generators is usually 
in the order of 10 to 20 per cent of the 
total, and the cost of structures and im- 
provements may be as low as 5 to 10 
per cent. Savings in these smaller com- 
ponents can have relatively little effect 
upon the cost of the project as a whole. 
However, this should not be construed 
to mean that studies should be limited 
After all, the fixed 
charges on a dollar in the structures ac- 
count has just as much effect on annual 
costs as the dollar which is a part of the 
dam itself. 

Business 


to the larger items. 


depressions and the _ like 
which reduce the company’s power out- 
put and, hence, its revenue, focus par- 
ticular attention on the large investment 
in water power generation. Fuel burn- 
ing plants represent only about one-half 
the investment required for hydro plants 
and with the possibility of their being lo- 
cated near a load center, it would seem 
that studies of steam versus hydro gen- 
eration would always be in order when 
new generating plants are being contem- 
plated in areas where coal can be made 
available. This is of particular interest 
in view of the developments of recent 
years in which much has been accom- 
plished in improving the economy and 
reducing the investment of steam elec- 
tric generating plants. 
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Transmission and distribution repre- 
sents more than one-third of the in- 
vestment in the Canadian electric plant. 


The break-down between transmission 
and distribution is not available, but dis- 
tribution alone probably amounts to 
about one-quarter of the total electric 
plant. In the States distribution is 
about 45 per cent because of the larger 
proportion of residential customers. We 
must all admit that, while developments 
in generating plants were going for- 
ward for many years, equal attention to 
distribution systems was utterly lacking. 
Fortunately, in the last decade distribu- 
tion engineering is beginning to receive 
the attention which it must have if we 
are to serve increased demands of resi- 
dential without undue in- 
creases in distribution facilities. It has 
always seemed to me that distribution 
engineering has forever lagged behind 
distribution requirements and that we 
usually experience the load 
first and then see what additions or ad- 
justments to present facilities should be 
made afterwards to give proper service. 


customers 


increases 


Suppose, for example, that we reverse 
this procedure and place distribution en- 
gineering ahead of distribution require- 
ments in order that we may anticipate 
what may be required 
when loads have reached values which, 
present-day standards, may 
seem excessive. 


new additions 


viewed by 


In any type of problem involving in- 
cremental increases, it is essential that 
the investigator strive for a solution far 
enough in advance so that the incre- 
mental additions will eventually form 
an integral part of the ultimate plan. 
The fact that the increments are vari- 
able or irregular is of secondary im- 
portance. 


With this in mind, let us talk about 
the future investments required to serve 
Canada’s nearly two million domestic 
customers. In such a long range study, 
Wwe need not 
what domestic loads will be in the next 
year or two or three, but let us consider 
what they may be in the next decade or 
so. The average annual consumption 
of the domestic customer in Canada in 
1943 was in the order of 1500 kwhr. 
In the States it was 1070 kwhr. for 
about twenty-seven million customers. 
Surely the residential loads are certain 
tremendously during the 
next decade particularly with emphasis 
placed on better housing and greater use 
of major appliances including many yet 
to be made available to our customers. 


concern ourselves with 


to increase 





EDISON ELECTRIC INSTITUTE BULLETIN 


Perhaps in another ten years or so the 
annual residential consumption may 
have reached 5000 or 6000 kwhr. Let 
us speculate on what may be required 
for loads of this order. 


While we always have accurate rec- 
ords of the kwhr usage of every domes- 
tic Customer, we rarely have information 
as to the diversified demands of these 
customers. ‘This is a paradox in view 
of the fact that, while usage determines 
revenue, it is demand that determines in- 
vestment, and investment is 
factor in rate making. Do not misun- 
derstand me. There is no justification 
for knowing individual demands of the 
usual residential customer but there is 
need for having better information on 
the diversified demands of 
customers if our planning is to be of 
value. We should have a better idea 
of what the diversified demand will be 
for customers whose annual consumption 
is 2000, 3000, 4000, and 5000 or more 
kwhr. 


the basic 


groups of 


When the usage was principally 
for lighting, it was relatively simple to 
discover that this demand was 200 or 
the advent of 
heavy duty appliances has changed this 
considerably. 


300 volt-amperes, but 


Average demands of 500 
va used to be rare but these have al- 
ready been exceeded in many of the bet- 
ter residential areas. Occasional checks 
of the diversified demand for the better 
grade of residential 


customers which 


have been made show that diversified 
demands of 1000 va or more are not 
uncommon. Demands in Winnipeg 


where the annual usage is already in the 
order of 5000 kwhr must be consider- 
ably in excess of 500 va for many areas. 

It is interesting to separate the dis- 
tribution into its 
parts. 


system component 
Such a breakdown may further 
guide the engineer in determining which 
components represent the greatest in- 
vestment and thereby which offer the 
greatest chance for cost reduction. Such 
breakdowns must of necessity include a 
number of assumptions or else they must 
be based on theoretical studies. Mr. 
G. H. Fiedler, of the Rochester Gas & 
Electric Company, New York, has made 
available to me a recent study which 
he made based on a theoretical square 
mile residential area having 112 blocks 
and 2240 customers. All circuits are 
overhead and are served from one cen- 
trally located substation. The primary 
system is 2400/4160 volts, 3-phase, 4- 
wire, common neutral, and the sec- 
ondaries are 120/240 volts using No. 2 
copper conductors with secondary drop 
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limited to 3.5 per cent. Regulation and 
flicker are within present-day commer- 
cial practices. This system has been 
studied for diversified customer demands 
of 500, 1000, and 2000 va. Because of 
the theoretical nature of this study, the 
total costs are not as important as are 
the relative costs. “These are shown in 
the following tabulation covering the 
six most important components of the 
distribution system: 


RELATIVE INVESTMENT IN COMPON- 
ENTS OF DISTRIBUTION PLANT 


Customers’ Diversified 


Component of Demand 

Distribution Plant 500 va 1000 va 2000 va 
Wf Jo % 

Meters 29 26 20 
Services 17 15 12 
Secondary 28 23 21 
Transformers 8 15 18 
Primary 3 5 5 
Substation 15 16 24 

Total 100 100 100 
Relative Investment 
based upon Demand 100 110 142 


Let us first look at the cost of items 
which are made for the sole purpose of 
serving one residential customer and re- 
main fixed for the range of loads con- 
sidered. These are the meter installa- 
They con- 
stitute 46 per cent of the total invest- 
ment for the 500 va. system, dropping 
to 41 per cent and 32 per cent for the 
1000 and 2000 va demands.  Signifi- 
cantly, in all cases, they constitute the 
largest single item of distribution in- 
vestment. 


tion and the service wires. 


The secondary is an expensive part of 
the distribution system and in this study 
accounts for about one-quarter of the 
total investment regardless of the de- 
mand. Voltage conditions were main- 
tained in the 1000 va system by short- 
ening the secondaries, while in the 2000 
va system, they were maintained by 
using larger secondary conductors. 

Economic studies of long standing 
seem to indicate that for 120/240 volt 
secondaries, the proper conductor size 
should be No. 2, No. 3, or No. 4 cop- 
per with variation in load density taken 
care of by proper spacing of distribution 
transformers. Banking of secondaries 
has done much to satisfy the demands 
of increased loading. A recent report 
comprising the experience of about a 
dozen utility companies in the States 
that have employed secondary banking 
in varying amounts for as long as 
thirty years showed practically no diff- 
culties experienced with a wide variety 
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of combinations. Further investigation 
of this possibility and study of the ex- 
perience of others should be in order. 

It is always interesting to speculate 
on the possibilities of increasing sec- 
ondary voltages. We have always in- 
creased the voltage of transmission and 
primary distribution circuits to increase 
their capacity but never have we in- 
creased the voltage of secondaries ex- 
cept by incremental amounts. A little 
study of the problem may make us envi- 
ous of the 230/400 volt secondary sys- 
tems of England and other higher sec- 
ondary voltages in use in Europe and 
many foreign countries. Three phase 
four wire, 120/208 volts has been sug- 
gested for the future supply to residen- 
tial homes in areas where diversified de- 
mands may reach 2000 va or more but, 
while this might avoid increased invest- 
ment in secondaries, it might be more 
than offset by the increased cost of cus- 
tomers’ meters and services. 

Whatever the engineer may choose to 
speculate with in the field of increasing 
the capacity of secondary systems, he 
must assure himself that proper recogni- 
tion is always given to investments made 
in prior years. Facilities already in use 
should not be casually retired when they 
still have useful life unless the new fa- 
cilities offer greatly superior possibilities. 
Even then, it is inconceivable that rapid 
changes should be made. The final test 
for any radical change in plan or type 
of construction is its ability to emerge 
from present construction without un- 
necessarily accelerating the retirement of 
investments already made. This is par- 
ticularly pertinent when applied to the 
possibility of increasing secondary volt- 
ages. Further, with present customers 
now using many millions of 120-volt 
appliances having many remaining years 
of useful life, the maintaining of 120 
volts becomes a practical necessity. This 
would doubtless be a major factor in 
the consideration of any higher utiliza- 
tion voltage. 


The above arguments, however, can- 
not deny the fact that the 120/240 volt 
secondaries may doubtless prove to be 
too low in voltage to be used as we now 
use them for carrying appreciable loads 
for reasonabiy long distances. But, if 
changing their voltage seems to be prac- 
tical, why not consider the possibility of 
their practical elimination as load carry- 
ing conductors. This, of course, is what 
we now do when we install distribution 
transformers to shorten secondaries. In 
effect, this amounts to the gradual shift- 
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ing of loads from the low voltage sec- 
ondary to the higher voltage primary 
which can carry these loads with far less 
voltage drop. The principal merit of 
such a plan is that it can be done in an 
orderly fashion only as load densities in- 
crease and without the changing of sec- 
ondary conductors or the retirement of 
investments made in prior years. 


It is true that this would require a 
far greater use of distribution transform- 
ers and, carried to the extreme, there 
could even be one transformer per pole 
should diversified demands ever reach 
such fantastic values as to require it. 
More likely, there would be one trans- 
former per block or even two or three 
transformers per block for diversified 
demands in the order of 2000 va. All 
of which seems to suggest that the prob- 
lem of providing for substantial load 
growth in residential areas is not a dif- 
ficult one. However, this may not be 
the most economical solution for all sys- 
tems. Obviously, it requires a far great- 
er use of distribution transformers which 
already constitute an appreciable part of 
the distribution investment. It does, 
however, place emphasis on the trans- 
former installation where there may be 
greater possibilities for cost reduction 
than there are in secondary conductors. 

The theoretical study showed that, 
while the cost of transformer installa- 
tions doubled when the demands were 
doubled (500 to 1000 va), this invest- 
ment increased only 50 per cent (in 
dollar value—not shown in the table) 
when the demand was doubled 
(1000 to 2000 va). True, this 
would have been greater if the cost of 
secondary conductors had not been in- 
creased, but there is need for the fur- 
ther study of possible cost reductions 
which might obtain from the banking 
of secondaries to secure greater diversity, 


again 


cost 


more uniform loading of transformers 
and a minimum effect of flicker caused 
by the low power factor starting currents 
of motor driven appliances. 

Recent developments in distribution 
transformer design tend to encourage the 
belief that there are possibilities of fur- 
ther developments which could reduce 
After all, the 


transformer still is 


its cost. most modern 
in about the same 
form as the original ones, although it 
has been brought to such a high state of 
development and standardization that, 
properly installed and protected, it is an 
extremely reliable device with substan- 
tial overload ability. Perhaps it has fur- 
ther possibilities for development as a 
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dry type gas-filled unit of lighter weight 
and with in-built protective devices 
which would offer considerable econo- 
mies over the rather awkward external 
installation of fuses, arresters, etc., with 
their attendant cost of installation. Per- 
haps we should consider the possibilities 
of a transformer with reduced impulse 
strength for urban systems where trees 
and buildings afford some natural shield- 
ing from lightning. With banked sec- 
ondaries, perhaps we can afford to have 
an occasional transformer failure if it 
can be promptly and effectively discon- 
nected and the customers experience only 
low voltage for a few hours. 

Engineers have had much to do with 
educating the public as to the term “eff- 
ciency” and the term “100 per cent eff- 
cient” is known to be the maximum pos- 
sible obtainable. One manufacturer has 
for many years advertised his product 
as having a purity of 99 44/100 per 
cent—something practically perfect. Let 
us see what this popular percentage of 
“efficiency” would mean if applied to 
continuity of electric service. To an elec- 
tric customer it would mean that in the 
course of a year he would be without 
service for nearly 50 hours. Even a so- 
called “efficiency” of 99.99 per cent 
would mean nearly an hour without ser- 
vice, which is something that very few 
customers experience in a year. I cite 
this example merely to illustrate that, 
through the years, we have set ourselves 
an exceedingly high standard—one of 
which we should be proud, but never- 
theless, one which has been reached only 
because substantial investments have 
been made in equipment and facilities. 


Perhaps, in the light of this, we should 
re-valuate our ideas relative to 99.99% 
service if we are to recognize that our 
present promotional form of residential 
rate requires the selling of our product at 
a constantly decreasing price per kwhr. 
This is no idle challenge to the engineer. 
An examination of the residential rates 
of a group of Canada’s privately-owned 
utilities shows that the average price per 
kwhr received from residential custom- 
ers is in the order of 2% cents based 
on the present average domestic con- 
sumption for the Dominion. On the 
basis of present rate schedules, this 
would drop to about 1% cents if the 
average should reach 500 kwhr per 
month. The delivery of a kwhr still in- 
volves production expense (including 
maintenance), transmission and distribu- 
tion expense (including maintenance and 
losses), commercial expense, administra- 
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tive expense, and fixed charges on the 
investment required to serve. All of 
these components, with the exception of 
fixed charges on investment, are depen- 
dent in large measure upon labor costs 
and are not likely to decrease. There is 
certain to be a substantial increase in 
investment because of greater load de- 
mands. Surely the minimizing of this 
increase is the engineer’s responsibility. 

Returning again to the theoretical 
study, the investment in primary distri- 
bution is one of the smallest—increasing 
only from 3 per cent to 5 per cent for 
the entire range of loads. Expressed in 
another way, primaries represent only 
one-eighth of the combined dollar cost 
of transformers and secondaries for the 
2000 va load. This means that we could 
well afford to increase the cost of the 
primary component somewhat if it would 
result in cost reductions for transform- 
ers and secondaries. 


There is a very unmistakable and 
proper trend toward the greater use of 
common neutral systems. With such sys- 
tems only a single insulated primary con- 
is required for serving single 
phase loads. The largest percentage of 
primary circuit miles serving residential 
loads is single phase. In many cases it is 
necessary to use high poles to give ade- 
quate clearance over trees, all of which 
adds to the cost of these lines, whereas 
the secondary conductors can be run 
through trees and need be only high 
enough above streets to permit adequate 
clearance for services. If such be the 
case, why not consider the use of a 
properly insulated primary conductor 
supported on short poles. Such a con- 
ductor would have a suitable non-metal- 
lic covering to protect it from abrasion 
and, although it could be self-supporting, 
it might better be hung on a messenger 
which would give it excellent protection 
from falling tree limbs and serve as a 
common neutral and shield wire as well. 
The secondary would consist of two 
wires on vertical racks below the primary 
conductor and no crossarms would be 
needed. The additional cost of the pri- 
mary and messenger would be somewhat 
offset by the shorter poles and simplified 
construction. Transformers of an im- 
proved single bushing design could be 
bolted directly to poles and connected 
with an insulation-piercing type of hot 
line clamp directly to the primary con- 
ductor. Transformers would 
simplified devices for disconnection in 
case of failure. 

The investment 


ductor 


include 


required to serve 
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farm customers is something which offers 
a real challenge to the engineer if he is 
to say to management that the designs 
proposed represent minimum costs, espe- 
cially in a field where initial revenues 
may be disappointing. More than 30 
years ago we first extended service to 
farm customers without thought of farm 
electrification as we view it today, but 
only with the thought of serving lights 
and minor appliances. It was not until 
the early 20’s that we became conscious 
of the future of the farm customer. The 
war has. focused particular attention on 
the production of food and the farmer 
has taken his proper responsibility in the 
plan of over-all production. The ulti- 
mate necessity for bringing electric ser- 
vice to the majority of all farms must be 
recognized. In addition, post-war farm- 
ing in many areas will no longer be on 
the basis of pre-war farming.The post- 
war farmer bids fair to be more scientific 
and efficient and it is quite likely that he 
will desire to process in whole or in part 
some of the raw products which he pro- 
duces. Electric power gives him this 
opportunity. 

For many years engineers have met 
to discuss the costs of building farm lines 
and because of these discussions the de- 
sign of rural lines has benefited greatly. 
We have been remarkably successful in 
developing mechanical designs of low 
cost, using high strength conductors, 
long spans, poles of uniform and fully 
utilized strength, and a simplified and 
coordinated arrangement of materials. 
At the moment it appears that there is 
little room for improvement in the de- 
sign of the line itself unless entirely new 
types of materials offer new opportuni- 
ties. Likewise, transformer installations 
have been simplified and the transformer 
itself has been adapted to the require- 
ments of the farm customer. What then 
is there ‘left for the engineer to accom- 
plish in the way of lower investments 
for the thousands of farms yet to be 
served ? 


At the outset, the operating voltage 
of rural lines was ordinarily the voltage 
most conveniently available and _ the 
thought given to mechanical design over- 
shadowed the selection of the most eco- 
nomical voltage. However, it was grad- 
ually discovered that the investment to 
serve farm customers could be varied 
over a wide range by the selection of 
various common distribution voltages. 
For this reason, we have not always se- 
cured the lowest total investment in ru- 
ral distribution systems because the pri- 
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mary voltage selected may not have been 
the most economical one. The cost of 
customers’ transformer installations in- 
creases very materially with an increase 
in the primary voltage, and the lowest 
total investment is achieved only when 
the costs of overhead lines and trans- 
former installations are properly corre- 
lated. I am convinced that the selection 
of a proper rural voltage and the deter- 
mination of an ultimate plan for serv- 
ing an entire area is of far greater im- 
portance than further consideration of 
mechanical which depend so 
much upon the topography of the land 
and, at the most, can only fluctuate over 
rather narrow limits. 


designs 


In the early 30’s our organization 
made extensive studies of the rural plan- 
ning problem with particular reference 
to the selection of the proper primary 
voltage. It is interesting to note that for 
typical areas the total investment per 
farm customer increased from 100 per 
cent to 167 per cent, depending upon 
whether the primary voltage selected 
was 2400 vo'ts grounded or 13,200 volts 
ungrounded. In the first case (using 
2400 volts grounded), the primary line 
represented 60 per cent of the investment 
with the transformer installations being 
30 per cent and meters and services 10 
per cent. In the second case, (using 
13,200 volts ungrounded) serving the 
same number of customers in the same 
area, the customers’ transformer installa- 
tions represented 60 per cent of the in- 
vestment with the primary line repre- 
senting 35 per cent and meters and ser- 
vices 5 per cent. 

Both Canada and the United States 
have substantial rural electrification pro- 
grams ahead. While rural electrification 
has been actively under way in the 
States for 20 years, still only about 40 
per cent of the nation’s farms are elec- 
trified. The future electrification invest- 
ments for Canada will doubtless be sub- 
stantial. In the rural areas to be devel- 
oped it is urged that complete studies 
be made showing all lines that will be 
ultimately required, including the num- 
ber and arrangement of circuits, feed 
points, and future locations for such sub- 
transmission circuits as will be required. 
Studies should determine the most eco- 
nomical voltage and plan for serving 
the entire area and a plan of progressive 
design should be set up so that any pre- 
ent facilities and new extensions will be- 
come a part of the ultimate plan. Per- 
haps the voltage now being used for a 

(Continued on Page 304) 
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Economic Study for Future Distribution 


Growth 


By G. H. Fiedler 
Rochester Gas & Electric Corp. 


A paper presented before a meeting of the Transmission and Distribution Committee, EEI, 


N Rochester our postwar planning 
has been pretty weil set up for us 
by deferment of 
which we had planned before the war. 
Many of our substations need revamp- 
ing with equipment adequate for pres- 
ent short circuit duties, and bus re- 
arrangements are necessary for better 
service continuity. Distribution circuit 
changes must be made as the loads sup- 
plied develop. We have plans in a 
formative state which, I am sure, will 
require as much capital expenditure as 
we are able to obtain for several years 
after the war. We also expect there 
will be marked changes in our street 
lighting system as the municipality im- 
proves present streets and new highways 
are constructed to meet traffic needs. 
We are not at all sure that the dis- 
tribution system for 1960 loads will be 
much different from that which we have 


improvements 


today. In general, as new appliances 
have been developed there has been im- 
provement in the efficiency of existing 
equipment, so that the increase in elec- 
trical load is not as great as might be 
expected. I think that this must con- 
tinue to be so. 

When we think of a distribution sys- 
tem for 1960, it is well to look back 16 
years and consider our methods at that 
time. We will find that there are sur- 
prisingly few changes in the factors 
which go to make up major items in 
the investment. 
essential, and poles are still used to supe 
port secondary conductors on vertical 
racks. - These secondaries are supplied 
from which 
standardized physically and improved 
electrically, but have changed little in 
price. Primary lines, in some instances, 
have gone from overhead to 
ground, and I believe there is increasing 
field for the use of self-supporting cable. 
However, in our territory we feel that 
overhead secondary systems must remain 
unless the customers are willing to con- 
tribute toward the added cost of an un- 
derground system. 

The matter of 1960 loads requires a 


Meters and services are 


transformers have been 


under- 
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great deal of speculation, as we do not 
know what appliances may result from 
our wartime developments. 
there will be increased competition from 


However, 


the gas companies, especially in combina- 
tion systems, who are already exceeding- 
ly active in postwar planning. If you 
have not seen the first report of the sub- 
“Competitive Factors Af- 
Potential 


committee on 


fecting the Realization of 


Markets” published by the American 
Gas Association, I believe that you will 
find it quite interesting. In fact, the 
data to be presented was developed for 
a comparison of gas and electric costs 
for a theoretical square mile area. (See 
Fig. 1.) 

A number of loads were taken from 
250 va to 2,000 va coincident demand 
per customer, but for the purposes of 
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our discussion, only the 500-va, 1,000- 
va, and 2,000-va loads will be consid- 
ered. 500 va is very nearly the actual 
load for present day modern homes. The 
information is not new; in fact, some- 
what similar data was presented to this 
group in 1934, but it is of interest to 
analyze the components of distribution 
costs and look at the relative costs as 
load increases. 

The theoretical square mile considered 
was assumed to be subdivided into 112 
blocks 660 ft. x 377 ft., with streets 
60 ft. wide. Each block contains 20 lots 
60 ft. x 158 ft., giving a total of 2,240 
customers per square mile. The lot size 
is considered practical for future sub- 
divisions of moderate priced homes. 

It was further assumed that all dis- 
tribution facilities would be overhead, 
and that the square mile area would be 
supplied from one centrally located sub- 
Cost estimates do not include 
facilities to the 
station or any proportion of generating 
plant costs. The 
have, in each case, been designed to lim- 
it regulation and flicker to present day 


station. 


any transmission sub- 


distribution systems 


commercial standards. Transformer sizes 
are such that the initial system will oper- 
ate without serious overload. 

A brief description of the layouts for 
systems supplying 500, 1,000, and 2,000 
va coincident demand follows. 

The 500-va design assumes a 1500-kva 
substation supplying the total load of 
1120 kva with a 3-phase, +-wire common 
neutral 2400/4160-volt primary system. 
This supplies 28-37'4 kva transformers, 
or a total capacity of 1040 kva, allowing 
a peak overload of less than 10 per cent. 
Secondaries are 3-wire No. 2 conductor 
not over 750 ft. long. This limits max- 
imum secondary drop to 3.5 per cent. All 
3-wire services of No. 6 conductor have 
been assumed, and 3-wire meters are 
used. 

The 1,000-watt design assumes a 2,- 
000-kva station with forced air cooling 
raising the rating to 2500 kva to serve 
the 2240-kva load. A 2400/4160-volt 
primary system supplies 56-371%4 kva 
with similar load 
The secondary length has been 
reduced to 570 ft. giving 3.5 per cent 


transformers condi- 


tions. 


drop. Services, meters, etc., are the 
same as the 500-va system. 
The 2,000-va design assumes two 


2500-kva substations supplying 56-75 
kva transformers. The cost of the sys- 
tem might be reduced by the use of one 
station. However, if loads of this mag- 
nitude develop, service reliability will be 
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increasingly important, and the mainte- 
nance of two unit substations with prop- 
er primary ties should assure continuity 
to all essential load with one unit out of 
service. The size of the secondary con- 
ductor has been increased to 2 
3.5 per cent drop. Service and meter 
costs remain the same. 

It should be noted that radial systems 
have been assumed _ throughout 
transformers not banked, and drops 
given are maximum to the last customer. 

It must be recognized that costs for 
such a theoretical system do not com- 
pare with existing systems where street 
layouts are usually irregular and all lots 
are not built up. 


0, giving 


with 


However, comparison 
with recently developed subdivisions are 
well in line and differences are readily 
explainable. 

For the purposes of this discussion, 
actual cost figures are not necessary, as 
it is desired to show the importance of 
the components making up a distribution 
system and to point out 
changes for varying loads. 

The block chart (Fig. 2) shows the 
percentage of each of the following com- 
ponents for the three systems: 

Meter and service boxes. 

Services. 


investment 


Secondary system. 

Transformers. 

Primary distribution. 

Substation. 

Since it has been assumed, and it is a 
practical assumption, that the dollar 
value of meters, service boxes and ser- 
vices is the same for the three systems, 
these items may be grouped. 

It is interesting to note that they go 
to make up 46 per cent of the cost of 
the 500-va system, 41 per cent of the 





cost of the 1,000-va system, and 32 per 
cent of the cost of the 2,000-va system. 
Furthermore, for each layout they rep- 
resent the largest percentage unit of in- 
vestment. 

Secondaries account for 28 per cent of 
the cost for 500-va load, 23 per cent for 
1 ,000-va load, and 22 per cent for 2,000- 
va load. Adding secondary costs to ser- 
vices and meters, the total per cent of 
investment for the secondary distribu- 
tion is 7+ per cent for 500-va, 64 per 
cent for 1,000-va, and 54 per cent for 
2,000-va. 

In other words, 34 of the cost of the 
500-va system is on the customer’s side 
of the transformer. Double the load and 
still 2/3 of the cost is low voltage distri- 
bution, multiply the load by four and 
still 1% the cost is in secondaries, ser- 
vices, and meters. 

Transformers represent only 7.8 per 
cent of the investment for the 500-va 
loads, but rise to 14.8 per cent for 1,000- 
Doubling the load to 2,000 
va increases the transformer investment 
to only 17.5 per cent. 

The primary system responsibility is 
3 per cent at 500 va, 5 per cent at 1,000 
va and 2,000 va. 

The substation represents 15 per cent 
of the total investment for 500-va load, 
16 per cent for 1,000-va load, and rises 
to 24 per cent for 2,000-va load. In the 
first and second instances, single circuit 
In the third 
case with a customer load of 2,000 va, 
two single circuit unit susbtations were 
used, which accounts for the large in- 
crease in the relative cost of the substa- 
tion component. 

The figures shown indicate that the 
greatest percentage saving can be made 


va loads. 


unit substations were used. 
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on the customer’s side of the transform- creases the cost to 142 per cent. The 


er. Cheaper metering, lower cost ser- 
vices, and less expensive secondary sys- 
tems would materially reduce the costs, 
especially for customers with low loads. 
Two wire services might be used with 
smaller secondaries if the flicker due to 
starting of motors could be reduced. It 
has been pointed out that the radial sys- 
tem has been considered in the develop- 
ment of these figures. By banking trans- 
formers, or possibly even networking the 
secondaries, some savings might result. 
However, cheaper equipment than now 
available would be necessary, as the re- 
duction in wire size will not give a very 
large saving. It is interesting to note 
that the components on the customer’s 
side of the transformers decrease as the 
load is increased, while the transform- 
ers, primaries, and substation costs in- 
crease with load. A reduction in the 
cost of large transformers would result 
in greater savings as loads increase. The 
primary system represents such a small 
percentage of the cost that little saving 
can be made here. In fact, primary sys- 
tems will probably increase in cost as 
service reliability becomes more impor- 
tant. 

It may be possible to build cheaper 
substations than used in the estimates by 
discarding unit type equipment. How- 
ever, regulation must be provided, and 
a homemade substation will usually not 
result in a larger saving. 

Fig. 3 shows the relative distribution 
costs as customer demand is increased. 
All of the components of the 500-va sys- 
tem were taken as 100 per cent. 


Doubling the load from 500 va to 1,000 
va increases the cost only 10 per cent. 


Quadrupling the load to 2,000 va in- 


relative costs for the low voltage com- 
ponents are very nearly alike for all 
three systems. The transformers in- 
crease more nearly in proportion to the 
load as does the primary system for the 
1,000-va demand. Doubling the demand 
to 2,000 va, however, increases the pri- 
mary cost from 180 to 220 per cent 
above the 500-va base, a 22 per cent in- 
Substation cost for the 1,000-va 
system is only slightly greater than that 
for the 500 va, because the ratio of ca- 
pacity to load for the standard units 
chosen is less at the higher load. Sub- 
station cost for the 2,000-va system is 
double that for 1,000 va, as two units 
were used for service reliability. One 
large unit would show a reduced cost for 
the larger station. 

The curve (Fig. 4) shows the rela- 
tive cost per volt ampere demand per 
customer for the varying loads, taking 


crease. 


soo 750 1000 1250 1500 1750 2000 
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Fig. 4 


that of the 500-va system as 100 per 
cent. This clearly indicates that the 
larger the customer load, the less the 
cost per volt ampere to supply service. 
It may be pointed out that the theoret- 
ical system for 5,000 va has been studied 
and the point falls on this curve. 

Estimated costs in dollars have not 
been used in the charts, as labor rates, 
construction standards, etc., vary widely 
for different companies and costs for 
actual installations will also vary from 
the theoretical system studied. However, 
the data presented in Table I shows the 
changes of cost components with in- 
creased load and the trend of total costs. 
For loads through 2,000 va, it does not 
appear that any radical changes in the 
present distribution systems need be 
made. The systems will remain essen- 
tially unchanged in principle, with minor 
changes in design where economies may 
be effected and improvements made. 


TABLE I—THEORETICAL Cost PER SQUARE MILE INCLUDING 10 PER CENT 





250 Watts 


Actual 
Cost % C 


Service Boxes and 


Meters 32,200 | 32.6 | 33 
Services 15,130 | 15.3 | 19 
Secondary Distribution. .| 27,100 | 27.5 | 32 
Transformers 5,860 | 5.9] 9 
Primary Distribution . 3,480 3.6 3 
*Substation 15,000 | 15.1 | 17 


98,770 |100.0 \116 


500 Watts 


1,000 Watts 


| 2,000 Watts 


ost q Cost q Cost 

,750 | 29.0 | 33.750 | 26.4 | 33,750 | 20.4 

,580 | 16.8 | 19,580 | 15.3 | 19,580 | 11.8 

.960 | 28.3 | 29,080 | 22.8 | 35,650 | 21.5 

5065 | 7.8 | 18,790 | 14.8 | 28,950 | 17.5 

.480 | 3.0] 6,292 4.9] 7,660 | 4.6 
15.8 | 40,150 | 24.2 


,405 | 15.1 | 20,075 


,240 |100.0 


|127 ,567 | 
| | 
Cost per Customer 14.10 . tt er 56.90 cco | eee 
Cost per KW of demand | 
Customer ;, 176.40 ee. ee ee ENR OO Loisint ate 
* Has not been loaded 10% in addition to original loading. 
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MANUALS* 


I—PROCEDURE MANUALS 


HE need for and the advantage of 

having Standard Practice Instruc- 

tions have long been recognized 
by Executive Management. Undoubted- 
ly, every organization has established 
definite routines which are intended to 
guide the employees in their work, but 
many such procedures are the result of 
memorandums written by Division or 
Department Heads and addressed to 
their subordinate only. 
Therefore, it is not unusual to have any 


supervisors 


memorandum become just another piece 
of paper once the supervisors have in- 
formed their respective groups verbally 
as to the contents. Very likely, the 
memorandum will then be filed in some 
haphazard manner or eventually will be 
lost. Consequently, new employees are 
dependent upon their Supervisor or one 
of his experienced employees for instruc- 
tions in learning their duties. This pe- 
riod of orientation may be a difficult one 
for both the new employee and super- 
visor or the person designated by him, 
for the latter, though a capable employee, 
may be a poor teacher. How much easier 
if there had been Standard Practice In- 
structions available, properly written, 
particular employee’s 
Then, again, since these memo- 


describing this 
work, 
randums were probably confined exclu- 
sively to the Division or Department, 
their entire effectiveness is not realized 
in so far as the Internal Auditing De- 
partment is concerned for they probably 
Obviously, Stand- 
ard Practice Instructions are considered 
an absolute necessity by them. If the 
Company has a definite training pro- 
gram with special instructors, the bene- 
fits of such instructions will be found to 
be of immeasurable value. 


never received them. 


It is not unusual for certain existing 
unwritten practices to result from an 
employee’s past experience with his job 
and his own initiative. The attitude of 
his superior might be “Well, as long as 
I get the facts and figures by the time 
specified, what difference does it make 
as to what system is used.”” Those adher- 
ents of Standard Practice Instructions 


“Two papers presented before the meeting of 
Accountants of the Electric and Gas Industries, 
Cleveland, O., Apr. 25-27, 1944. 


By Otto Price 
Boston Consolidated Gas Company 


will insist that only through the use of 
published routines, which have resulted 
from an intensive study and possibly a 
revision of the existing practice, can the 
Management feel confident that the 
Company’s activities are being well regu- 
lated. Furthermore, the Internal Audi- 
tor’s report will disclose any deviations 
from these routines. 


Employees should be encouraged to 
submit their suggestions to the Manage- 
ment whenever they believe they have 
a method whereby an improvement in 
the present routine will be accomplished. 
Cash awards paid to the employees, if 
their suggestions are accepted, definitely 
are an incentive for further thought and 
interest with resultant benefit to the 
Company. Publishing the names of those 
who have received awards in the Com- 
pany’s periodic bulletin or magazine has 
a desirable effect also. 

A new employee’s attitude toward the 
Company and his job depends a great 
deal upon his first impressions. Assum- 
ing that the individual is eager to learn 
his duties and do his job well, isn’t it 
disconcerting to him if he becomes con- 
fused while trying to absorb considerable 
verbal instructions given by an experi- 
enced employee who knows the work 
thoroughly but lacks the ability to im- 
part this knowledge to others? ‘There- 
fore, having Standard Practice Instruc- 
tions is an assurance that the new em- 
ployee will understand more readily the 
duties of his job and 
toward others. 


its importance 
It is also reasonable to 
assume that the Company’s cost for 
training these inexperienced employees 
will be reduced considerably. 

Standard Practice Instructions are 
significant to the Public Accountant for 
he realizes that they are an integral part 
of the Internal Auditing Program, which 
influences the extent of his independent 
audit. Usually, these instructions have 
been sent to him at the time they were 
published and having read them ac- 
quaints him with the detailed routines 
affecting the accounts which he will 
audit. For example, a Standard Prac- 
tice Instruction governing the handling 
of incoming mail and the bank deposit 





of the cash received therein will have a 
direct bearing on his audit of Cash. 

Standard Practice Instructions serve 
also as a Management control. These 
instructions having received executive 
approval become the Internal Auditing 
Department’s interest and responsibility. 
Consequently, during the course of the 
periodic audits the Internal Auditor will 
determine whether or not there is strict 
adherence to the routines established and 
make his report accordingly to the Man- 
agement. Standard Practice Instruc- 
tions are especially effective whenever 
operating companies’ financial 
facts and figures are consolidated. It is 
important that each individual company 
follow the same routines thereby provid- 
ing uniformity throughout the system. 
Therefore, having standard forms en- 
tails, necessarily, standard instructions 
regarding their use. 


several 


Substantial savings both in time and 
money have resulted from the revision 
of existing routines in connection with 
the use of Standard Practice Instruc- 
tions. 

Employees who contact the public, 
especially Application Clerks, create a 
good impression when they have received 
the benefits of Standard Practice In- 
structions because they are then entirely 
familiar with the required duties of their 
job and act accordingly. Consequently, 
the Company has improved its customer 
relationship which is, of course, impor- 
tant. 


Having spoken of the need for Stand- 
ard Practice 
their many 


Instructions, because of 
advantages, it is now my 
purpose to present a suggested routine 
for their preparation. 

A committee comprised of representa- 
tive men throughout the Company ap- 
pointed to study and review existing 
procedures, is a step in the right direc- 
tion. Their resultant comprehensive re- 
port to the management will then estab- 
lish the policy to be followed. It is my 
opinion that Routines, General Orders, 
and Statements of Policy, and their re- 
visions should be prepared along the fol- 
lowing manner: 


1. This work should be delegated to 
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a well qualified individual, for the effec- 
tiveness of Standard Practice Instruc- 
tions depends upon the manner of its 
presentation to those concerned if the 
proposed practices to be established or 
revised are to accomplish the desired re- 
sults. The.instructions shou:d be writ- 
ten clearly, thereby precluding any op- 
portunity for misinterpretation. Also, 
the instructions should not involve any 
complicated handling, and_ standard 
forms used in connection therewith must 
be as simple as possible. 

2. Standard Practice 
should be prepared under the supervi- 
sion of the previously mentioned indi- 
vidual working in close contact with the 
supervisors of the various divisions or de- 
partments affected. 

3. The purpose or objective of the 
procedure and the instructions which 
follow should each have an appropriate 
caption. Further under 
these captions should be lettered then 
numbered and so spaced to permit easy 
reading. It is essential that the duties 
of each department, division, section and 
group be specified clearly under their 
respective captions in writing the proce- 
dure. This is quite important if the 
proposed practice involves many of them. 

4. When the work reaches its final 
stage, it is recommended that the pro- 
posed instructions be typewritten on 
standard size punched paper, 8% x 11 
inches. This paper should have printed 
headings setting forth the title such as 
“Standard Practice Instructions,’ and 
provide for the Subject, Serial Number, 
Date Effective, and what it may super- 
sede. 

5. Having obtained the approval of 
each Superintendent, if more than one 
division or department is involved, the 


Instructions 


subdivisions 


instructions then should be submitted to 
the Company’s Executives for their con- 
sideration and acceptance. 

6. When the proposed Standard Prac- 
tice Instructions are approved finally by 
the executives, each Division, and De- 
partment Head and other interested per- 
sons should ascertain, and indicate the 
number of copies needed by them on a 
form provided. Then the instructions 
should receive a serial number assigned 
by the person designated who is respon- 
sible for their filing. 

7. Mimeographing is the usual means 
of -publication after which the desired 
number of copies can be distributed and 
filed in binders. 

8. It is advisable to file these instruc- 
tions alphabetically by subject and by 
serial number. 
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9. The original approved copy of the 
instructions and any surplus mimeo- 
graphed ones may be placed in a Master 
File, and cross-indexed with a card ref- 
erence file. 

The need for Standard Practice In- 
structions today is more pronounced than 
ever due to the personnel problems 
brought on by the war. There have been 
numerous replacements which in many 
instances have necessitated training new 
employees and rearranging the work of 
others. Every effort has been made to 
seek economies in operating costs and 
an organization alert to possible savings 
is likely to realize them. 

Each company represented here has 
Standard Practice Instructions in some 
form or another. Their importance can- 
not be overemphasized. Standard Prac- 
tice Instructions should be reviewed pe- 
riodically to determine if the method 
provided for doing the work can be im- 
proved or if present conditions necessi- 
tate a revision. Make sure that your 
Internal Auditing Department is fully 
equipped to do their job and finally give 
your employees the incentive to do good 
intelligent work and the opportunity to 
gain recognition through constructive 
suggestions. The majority of employees 
are conscientious workers when they un- 
derstand clearly their prescribed duties 
and when urged to submit productive 
ideas, both the Company and the em- 
ployees benefit thereby. 

Summary 

The advantages of Standard Practice 
Manuals may be briefly summarized as 
follows: 

1. Serves as a textbook for the new 
employee. 

2. Shortens the training period for 
new employees, thereby reducing train- 
ing costs. 

3. Established procedures are subject 
to periodic audit by company auditors 
and non-conformance disclosed. 

4. Provides independent auditors with 
definite information’ as to company’s 
practices. 

5. Manuals may be used as a refer- 
ence book by supervisory force. 
efficient 
organization, through adoption of stand- 


6. Management assured of 
ard, accepted routines. 
7. Procedures may be revised period- 
ically and systematically, with a mini- 
mum of confusion. 
8. Procedures should cover operations 
of all departments. 


9. Provides standard routines where 
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several independent companies are oper- 
ating as a system. 

10. Customers are assured uniform 
treatment regardless of location in sys- 
tem. 

Following is the routine for the issu- 
ance of Sandard Practice Instructions 
currently used by the Boston Consoli- 
dated Gas Company. It may be of con- 
siderable assistance to those companies 
interested in this particular subject of 
Procedure Manuals: 


Standard Practice Instructions 


Serial No. 1—1 

Subject: Routine for Issuing Standard 
Practice Instructions. 

Date Effective, January 1, 1941 Supersedes 


(Original Issue). 
I. General Policy 


A. It is the policy of the company to issue 
statements of policy and instructions affect- 
ing policy, for carrying on the various oper- 
ations necessary to the conduct of its business, 
in writing, in a standard form after proper 
authorization. Complete copies of all such 
statements of policy and instructions shall be 
filed, as prescribed, in each division of the 
company; and statements of policy and sec- 
tions of instructions pertaining to special di- 
visional groups shall be filed within the 
divisions as determined by the Executive 
Department heads. 


II. Procedure for Approval to Issue 


A. Routines, general orders, and statement 
of policy, or revisions of same, shall be pre- 
pared under the direction of the superinten- 
dent of the group affected. 

B. The instructions or revision as written 
shall be approved by the superintendent and 
submitted to the Executive Department head 
for approval. 

C. The instructions or revision as written 
shall then be submitted to all Executive De- 
partment heads for approval with respect to 
affect on the individual department. Depart- 
ment head will return submitted copy ap- 
proved with comments to originating Execu- 
tive Department head. 

D. When the instructions or revision as 
written has been approved by all Executive 
Department heads it shall be submitted to 
the President for authority to issue. 

E. The original, from which issues are to 
be made, should be in complete and correct 
form, containing required approvals thereon 
and should be forwarded to the General Ac- 
counting Department. 


III. Preparations and Form of Original 
Copy 

A. All pages will be 8! Se x ela with head- 
ing as follows: (See Exhibit A). 

B. Each issue shall be in accordance with 
the following outline: 

1. The instructions covering general pur- 
pose or a company division shall have a 
separate caption in capital letters underlined 
and numbered with a roman numeral in 
sequence one inch from left edge, with two 
spaces between number and caption. 

a. Two spaces shall be left between the 
caption and the next typed line. 

2. The instructions covering a group or 2 
section shall have a separate caption in capi- 
tal letters underlined and lettered with a 
capital letter, in sequence indented five 
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spaces from the roman numeral of preceding 
caption with two spaces between numeral 
and caption. 

3. Detailed instructions shall be numbered 
in sequence beginning with one and shall be 
indented five spaces from preceding caption 
letter, with two spaces between number and 
first letter of instruction. 


4. Subdivisions of detailed instructions 
shall be lettered with small letter beginning 
with (a) under each numeral and indented 
five spaces from preceding numeral. 

5. Two spaces will be left between last line 
of subdivisions and next caption. 

6. Detailed and subdetailed instructions 
will be single spaced. 

7. Instructions for each company division 
shall be started on a separate page. 


IV. Method of Issuing 

A. All issues shall be made through the 
General Accounting Department. 

1. The General Accounting Department 
will assign a serial number when authorized 
original routine is received. 

2. The issue shall be prepared as outlined 
under Section ITI. 


3. Each page will carry the serial number 
followed by a dash and the page number— 
the pages for whole issue being numbered in 
sequence. 

a. Where revisions are made by substitut- 
ing a new page for an original page the new 
page will carry the original page serial and 
page number followed by the word “Re- 
vised.” 


II—-AN EM 


N emp!oyee’s manual, hand book or 
other information booklet ap- 
pears to be a “must” today. 

Many companies, including some of the 
leading industrials, have found that clear 
and simple statements of company poli- 
cies, presented in a readable and attrac- 
tive form, are of particular value in aid- 
ing the new employee to adjust himself 
to the new or strange working condi- 
tions. Such a booklet, if properly pre- 
pared, can speed a new employee’s ad- 
justment and provide him with a 
background which otherwise would take 
months to acquire. For employees with 
long service records it also has a definite 
value. Veteran employees are entitled 
to and should have a clear understanding 
of all new or revised policies affecting 
working conditions and employee bene- 
fits. In addition, such a booklet or 
manual does much to simplify the prob- 
lems of the supervisory employee by set- 
ting forth a definite statement of policy, 
issued by the company, upon which to 
base his decisions. 

The rapid growth of labor organiza- 
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b. Where revisions are made and addi- 
tional pages required the pages will carry 
the original serial and page number followed 
by a capital letter beginning with “A” fol- 
lowed by the word “Revised”—“Additional.” 

c. Where additions are made by adding a 
new page or pages the new page or pages 
will carry the original serial number fol- 
lowed by a dash and page number and word 
“Additional.” The following shall be placed 
at bottom of “Additional” page: “Mark 
Original Page ‘Additional’—after 
page number.” 


V. Description of Method of Operation 


A. Department files maintained according 
to following outline: 

1. One file to contain all instructions in- 
volving the routine of the department, gen- 
eral orders and statements of policy to be 
kept by the department head. 

2. One file to contain all instructions in- 
volving routine in each Division of each de- 
partment, general orders and statements of 
policy to be kept by the Superintendent. 

a. Investigation division to have copies of 
instructions bearing on customer relations in 
any form. 

3. One file to contain all instructions in- 
volving routine in each section of each divi- 
sion. General orders and statements of 
policy to be kept by the Section Supervisor. 

4. Individual files to be maintained by 
Each Individual of those instructions affect- 
ing the individual’s work at option of divi- 
sion heads. 

5. Files to be arranged by subject alpha- 


PLOYEE INFORMATION 


By R. L. Lagerquist 


The Connecticut Light && Power Company 


tions, plus Federal and State legislative 
action, has tended to formulize the rela- 
tionship between employer and employee. 
A manual outlining the policies which 
govern this relationship will help to ef- 
fect a complete understanding between 
employer and employee, both organized 
and unorganized, which is essential if 
industry is to be conducted without fric- 
tion or interruption. 


Presentation of Information 

The tone or style in which the infor- 
mation is presented in the booklet is as 
important as the content. The material 
should be written simply and clearly. 
Many employees in industry have had 
only elementary education and are not 
equipped to understand involved, com- 
plex statements. Technical terms should 
be avoided. The tone should be warm 
and friendly, stressing a feeling of mu- 
tual obligation between employer and 
employee.. Any suggestion of the dicta- 
torial will cause resentment and under- 
mine employee morale. Statements must 
be definite and clear so that there can 
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betically and by serial number under the sub- 
ject, where occasion requires. 


B. A master file to be kept in the General 
Accounting Department containing the origi- 
nally approved issues in accordance with the 
following routine: 

1. Issues filed by serial number and cross- 
indexed with card reference files as follows: 


a. File by serial number giving brief sum- 
mary of contents of issue, date of issue, and 
departments affected. 


b. File by subject matter alphabetically 
and by serial number under subject. 

c. File by Department, a record of the in- 
structions each department should have by 
serial numbers in two parts. 

1. Active. 

2. Superseded. 


C. Department and Division copies to be 
checked under direction of department head 
once a year with the Master Index File. 

1. Supervisors’ and individual files to be 
checked within each department once a year. 

D. That instructions, orders or policies 
which supersede a previous issue note the 
serial number of the previous issue, in order 
that the old sheets may be removed from the 
active files. 

E. That Department and Diwision copies 
be kept in two parts. 


1. Active issues. 


2. Superseded issues. 


F. That section and individual copies con- 
tain only active issues. 

(Start body of routine four spaces below 
“date effective.” ) 


BOOKLET 


be only one interpretation of the thought 
expressed. 
Illustrations 


Illustrations add to the attractiveness 
of the booklet and help make it more 
readable. <A profusely illustrated book- 
let attracts more attention than one in 
which pages of copy are presented with- 
out a break. Included in many booklets 
are photographs of officers, supervisors 
and key men. Striking pictures of plants 
and equipment are effective. Old and 
new photos which bring to mind changes 
and improved working conditions can be 
used to advantage. Copy can be broken 
up with cartoons, small cuts and clever, 
sprightly drawings, all of which tend 
to liven the booklet and increase reader 
interest. 

Form, Size and Layout 

Careful consideration should be given 
to the appearance and size of the book- 
let. It is obvious that a booklet, awk- 
ward to carry or cheaply printed and 
unattractive, fails to impress employees. 
Attractive captions and a layout planned 
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for eye appeal gains employee attention. 
The print should be large enough to 
read easily and captions should be sizable 
and arresting. 

Most handbooks are issued in sizes 
ranging from 4 in. x 6 in. to 6 in. x 9 in. 
Booklets within these ranges are easy to 
handle and can be carried in the pocket. 
They are large enough to permit the 
use of illustrations, large size captions 
and readable type. 

There are two general types of man- 
uals—saddle-stitched and loose leaf. The 
loose leaf type is probably the more pop- 
ular of the two, because new or revised 
sheets can be inserted by the employee. 
The saddle-stitched type is preferred by 
many because of its permanent nature. 
Revised editions of this type of booklet 
can be issued from time to time and dur- 
ing the interim new policies not impor- 
tant enough to warrant a revision of 
the booklet can be announced to employ- 
ees in releases on bulletin boards and in 
employee magazines. 


Index 


All booklets or manuals 
carefully indexed. The employee usual- 
ly searches for the solution to a par- 
ticular problem and should be able to 
find pertinent information quickly. He 
cannot be expected to thumb through 
many printed pages in search of one 
small paragraph. 


should be 


General Contents 

A friendly message to the employees 
from the President or Ranking officer of 
the company as an introduction to the 
booklet helps to establish a common in- 
terest between employer and employee 
and gives the manual an official status. 
The contents will vary greatly due to 
the difference in the size of companies 
and the number of subjects chosen for 
discussion. Large companies, with several 
separated divisions, will have a longer 
story to tell than a small company serv- 
ing a single community. 
tain subjects are common to all com- 
panies, large and small, and therefore 
many items of the same nature are dis- 
cussed in practically all manuals. 

The best policy is to give the employee 
frank, direct information that he should 
know about: 


1. His Job 
Wage and salary policy. 
Hours of work, emphasizing explana- 
tion of the base or normal work week. 
Overtime, premium and bonus rates. 
Holidays and payments for holidays. 
Payments for time lost due to illness. 


However, cer- 
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Payments for time lost due to occupa- 
tional injuries. 

Expense allowances. 

Policies for making promotions. 

Security of employment. 

Personnel department — its 
functions and aid to employees. 


duties, 


2. The Company’s Social Policies and 
the Privileges Available to Employees 
Retirement and annuity plans. 
Group life insurance. 

Group hospitalization plan. 

Mutual Benefit Association. 

Vacation policies. 

Military leave of absence. 

Employee publication. 

Suggestion plans. 

Time off for employees. 

Company loans to employees. 

Educational courses. 

Sales and discounts to employees. 

War Bond purchases through com- 
pany payrolls. 

3. The Employee's Responsibility and 
Compliance with Regulations 
Observance of safety rules. 
Equipment protection and care. 
Plant protection. 

Changes in address and other personal 
data. 


4. General Information 
Purpose of manual. 
History and growth of company. 
Locations of plants and offices. 
Maps. 

Social activities. 

There are many other policies and 
activities which can properly be discussed 
Information Booklet. 
1942 


that 189 separate subjects had been dis- 


in an Employees’ 


A survey conducted in revealed 
cussed and explained in 25 Employee 


Manuals. 


The Employee and His Job 

All employees are concerned primarily 
with wage and salary policies. In some 
Manuals wage policies are stated in 
broad, general terms, while in others 
they are discussed in detail with listings 
of minimum and maximum rates given 
The base 


overtime pay, holiday pay, 


for the various classifications. 
work week, 
personal expense plans, and all similar 
vital interest to 


subjects are of every 


employee. 


Employee's Benefits 
The employee’s interest in his com- 
pany’s social or benefit program is close- 
ly allied with his concern for wage poli- 
cies and working conditions. Most com- 
panies make available to employees cer- 
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tain benefits which tend to increase the 
employees’ feeling of security and pro- 
mote interest in the company. An em- 
ployee’s manual should contain clearly 
written explanations of insurance plans, 
retirement policies, hospitalization and 
health programs and all similar activ- 
ities. If the employee contributes to the 
maintenance of any benefit his contribu- 
tion should be acknowledged. The hand- 
book should tell him the amount he is 
paying and just what he can hope to 
obtain in benefits. Many of the provi- 
sions of such plans are confusing to the 
employee and he needs a simply written 
but detailed explanation of each benefit 
plan. 


The Employee’s Responsibility 
to His Company 

After the company’s obligations to the 
employee have been discussed, it is cus- 
tomary in most manuals to talk about 
the employee’s responsibility to his com- 
pany. Careful explanations of all rules 
and regulations, with which the em- 
ployee is asked to comply, should be 
given with adequate reasons for each of 
them. It should be indicated that many 
regulations are enforced for the 
ployee’s protection and interest. 


em- 


General Information 


The Employee’s Information Booklet 
provides an excellent medium for the 
company to discuss matters of general in- 
formation. Many companies discuss la- 
bor policies and the rights of employees 
bargain collectively. 
Union agreements already in force can 
be outlined and explained in a way 


to organize and 


which can save the time of supervisors 
who might be asked for individual ex- 
planations. 

Other companies have established new 
or revised practices which are a result 
The need for identification 
cards, badges and plant protection can 
be explained in the manual. Policies 
governing military leave of absence and 


of the war. 


War Bond purchases should also be dis- 
cussed. 


Personal Experience 


If I may inject a personal note into 
this paper, I should like to state that 
The Connecticut Light and Power Com- 
booklet “Information 
for several years and 
it has proved both useful and valuable. 
The Company has attempted to give the 
employees a complete and simple written 
explanation of all policies governing 


pany has had a 
for Employees” 


their working conditions, as well as to 
(Continued on Page 301) 
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High-Frequency Induction Heating 


By H. E. Somes 


Chief Engineer, Budd Induction Heating, Inc. 


Presented before National Power Sales Conference, Chicago, April 3, 1944 


URING the past few years the 
industrial world has discovered 
induction heating and has been 

introduced to a few of the more obvious 
uses to which it may be applied. 

Of course, the real discoverers of In- 
duction Heating were the early scien- 
tists and inventors who built the first 
induction coils and generators. Wher- 
ever the magnetic flux was varied, heat- 
ing followed, so for many years research 
and development was directed toward 
finding ways and means to reduce this 
heating effect. 

Many early investigators were im- 
pressed with the possibilities of heating 
by induction but power costs were high 
relative to other fuel costs, and the me- 
chanical industries had not discovered 
the advantages and possibilities of heat 
treatment. Considerable early develop- 
ment work was done on induction melt- 
ing of iron and steel, using low fre- 
quencies. It remained for E. F. North- 
rup to conceive that higher frequencies 
could be used to advantage in the field 
of melting. His early source of high 
frequency power was the spark gap oscil- 
lator and he was restricted by the small 
amount of power available through the 
use of such a device. 

Between 1915 and 1925, there was a 
flurry of development directed to the 
induction heating of car wheels, bearing 
races, etc., by 60 cycle induction, most 
of these ideas being predicated on the 
principle that by heating to the Curie 
point a means of control would be estab- 
lished for the termination of the heating. 

With the design and development of 
alternators of the salient pole type, fre- 
quencies up to 960 cycles were obtained 
and melting by induction progressed 
apace. 

Generating equipment then became 
available for frequencies up to 2000 and 
3000 cycles and large installations of 
induction heat treating were at last 
possible. 

So you will see that the rate of prog- 
ress of induction heating and heat treat- 
ment has been largely controlled by the 
rate of development of generating and 
frequency converting equipment. 

At the present time motor generator 
sets are available, that is, they have been 
designed and built and have been suc- 


cessful in operation, in frequencies up 
to 10,000 cycles and having ratings up 
to 1250 kw. 

We are able to supply generator fre- 
quencies to 20,000 cycles if and when 
they are necessary. 

Electronic converters are now avail- 
able up to several hundred kw output 
at frequencies in the order of 200,000 
cycles or more. 

Hence, it is seen that the source of 
high frequency is now available to sat- 
isfy any requirement of power except- 
ing when the required frequency lies in 
that frequency band of 20,000 cycles to 
75,000 cycles, then the cost of electron- 
ics is too high and the capacity of spark 
gap equipment too low for any applica- 
tion of considerable power requirement. 

Commencing with the early thirties 
there was a widespread and insistent in- 
terest in the application of induction 
heating to heat treatment. The Ohio 
Crankshaft Company were the real pio- 
neers in its application to crankshafts, 
camshafts and other solid cylinders to 
be selectively heat treated on their O.D. 
surfaces. They applied induction in a 
number of automotive industries and 
were successful in making real contribu- 
tions to the art. 

Having been interested in electrical 
resistance heating applications to large 
industrial ovens and furnaces, for the 
period from 1917 to 1932, I became in- 
terested in a proposal by the Detroit 
Edison Company that I come to Detroit 
and devote my time to a study directed 
to the development of new markets for 
electrical energy. Their splendid coop- 
eration and generous backing of my vari- 
ous researches culminated in my finally 
interesting the Budd Wheel Company 
in several applications of induction heat- 
ing. Messrs. E. G. Budd, president, 
and W. H. Farr, vice-president and gen- 
eral manager of the above company, had 
previously been interested in induction 
heating for paint drying, annealing and 
for forging. 

My interest lay, however, in the ap- 
plication, principally, of induction heat- 
ing to internal surfaces such as bearing 
races, cylinder liners, tubes, etc. Early 
in 1935 the Budd Wheel Company be- 
came interested in the problem of in- 
ductively hardening the inner annulus 


of tubular sections. The problem arose 
from the manufacture of an automotive 
hub. Experiences with the production 
of this unit, and notably the shortcom- 
ings of the then existing methods of 
heat-treating, pointed to the necessity 
for developing a superior method of 
hardening the inside surface of a bore 
which would meet the wear and stress 
requirements demanded by this type of 
unit. 

Much thought was directed to the 
setting up of specifications to the end 
that an ideal product, quickly and easily 
produced, might be developed. 

The specifications finally decided upon 
were as follows: (1) that an integral 
layer of hardened material be produced 
adjacent to the inner surface; (2) that 
accurate control of the thickness of this 
layer, and its position longitudinally of 
the part, be assured; (3) that in all 
cases the inherent strength of the part 
be retained or improved; (4) that the 
hardening of this inner surface be pref- 
erably accomplished at as advanced a 
state of machining as possible, the hard- 
ening to be carried out just prior to the 
grinding and honing operations; (5) 
that maximum hardness and resistance 
to wear be developed in metal of rela- 
tively low hardenability, metal having 
a minimum of alloy constituents and 
with a carbon content of the order, 0.20 
to 0.50 per cent; and (6) that all of 
the operations be achieved with a mini- 
mum of distortion of the piece. 

Everyone will recognize the problem 
as a tough one. This hub unit was at 
first a casting, but was later converted 
to a forging (Fig. 1). In essence, how- 
ever, the hardening problem was essen- 
tially the same. It was necessary to com- 
pletely machine, to close production tol- 
erances, all external areas requiring ma- 
chining; to bore the bearing race section 
and the tapered hollow stem up to the 
finish grinding of the part, and then to 
develop the necessary hardness in the 
bearing race without causing any distor- 
tion exceeding the close tolerances which 
had been set up. 

Accomplishment of our aim involved 
some intricate problems. It was necessary 
to heat-treat the cylindrical bore of a 
part which, because of its shape or loca- 
tion, could not be successfully heated 
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Fig. 1 


and successfully quenched except through 
the high speed heating of a thin annular 
section without undue heating of the 
outer, remoter portions. 

High speed of heating and of quench 
vas essential. Likewise, accurate control 
was a necessity. From the quenching 
viewpoint, the advantage of high-speed 
induction heating was that the heated 
annualar part was quenched on its inner 
surface by a precisely controlled flow of 
coolant while at the same time heat was 
being extracted from its outer surface 
by conducting the heat away to the rela- 
tively cold back body, the metal lying 
outside the heated zone. 

Our first results in the application 
of electric inductive heating to internal 
surfaces led to results so startling that 
we almost mistrusted them. They were 
so dissimilar to the results of conven- 
tional heat-treatment that several vears 
were given over to the study of struc- 
tures hardened by the new method. 
Months were spent studying the stress 
distributions and the metallography of 
treated pieces. The services of the Bat- 
telle Memorial Institute were engaged 
to check and amplify our own findings, 
and to determine whether some grave 
weakness might be inherent in the proc- 
ess. This study resulted in a rather deep 
understanding of the results achieved, 
and of what the method had to offer. 

After some years of research we have 
found no weaknesses in the method. The 
product is subject to a most accurate 
control as to dimensions and degree of 
hardness developed. We did not attempt 
to promote the process, preferring to 
wait until our own investigations were 
completed and all results verified. 

Today it really does not seem surpris- 
ing that these results were so unusual. 
We discovered that in order to produce 
the desired result, rates of heating as 
high as 500° to 1000° C. per second 


were used. This is not remote from the 
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speed of heating required for old-time 
spot welding. 

To return to the automotive hub to 
which we applied our first large-scale 
commercial process of induction harden- 
ing, this was not only the first, but still 
remains, I think, one of the most diffi- 
cult jobs we ever attempted. However, 
it was successful, and up to date more 
than 5,000,000 of these inductively 
hardened hubs have been placed in ser- 
vice and not a single failure has been 
reported. 

Fig. 2 shows the uniformity and con- 
centricity of the hardened zone devel- 
oped. S.A.E. No. 1045 steel forgings 
are used here, and the hardness toler- 
ances are broad, specifications calling for 
56 to 64 Rockwell “C.” However, de- 


veloped hardness is consistently between 





Fig. 2 


60 and 62 Rockwell “C,” the hard- 
ened area being about 0.10 in. (2.5 
mm.) deep. 

Beside the hub, another interesting 
and successful installation was made for 
the Caterpillar Tractor Company, who 
are subjecting the inside surface of all 
their cylinder liners to this induction 
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Fig. 4 


heating process (Fig. 3). The inside 
diameters of this company’s cast iron lin- 
ers are being hardened to a depth of 
0.070 in. (1.8 mm.) and to a hardness 
of 52-55 Rockwell “C.” Liners from 
10 to 15 in. (25 to 38 cm.) in length, 
with bores varying from 3.75 to 5.75 in. 
(9.5 to 14.6 cm.) are in production, 
all in the same machine. Production 
rates on the one machine which handles 
the Caterpillar Tractor Company’s total 
output vary between 75 to 105 hardened 
sleeves per hour, depending on their size. 
Following the hardening operation the 
bores are honed to a final finish, the out- 
side surfaces then being finish-turned for 
insertion into the diesel cylinder blocks. 
(Fig. 4.) 

The bores of these cast-iron cylinders 
are extremely hard, providing remark- 
able resistance to wear, yet the sleeves 
are not in the least brittle. Quality and 
uniformity of product are maintained 
to the highest standards. 

High quality cupola iron is entirely 
satisfactory for liners of his type. When 
a good grade of iron is correctly hard- 
ened by this induction method, the zone 
treated acquired the wearing qualities 
of a fine steel. 





Fig. 3 
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An unexpected but favorable feature 
of the process appeared, which feature 
is now being regularly utilized and is 
the automatic record of efficiency for 
every part treated: Porosity or cracks 
in the material result in an abnormality 
developed by the heating currents within 
the piece, producing visible melting of 
the surface adjoining the defect, or, in 
the case of porosity, marked signs of 
overheating. Defective parts are thus 
revealed, not only in cast-iron units as 
in this case, but to a lesser but still 
valuable degree in steel cylinders as well. 

Due to the speed of the operation (it 
is done within a very few seconds), dis- 
tortion of the piece under treatment is 
held to a minimum. This is partly due 
to the high degree of uniformity of heat- 
ing and quenching, and partly due to 
the fact that only a portion of the unit 
is being heated, the bulk of the unit re- 
maining relatively cool and metallurgi- 
cally undisturbed. This latter effect 
tends strongly to hold the piece to its 
original geometrical shape, because the 
main body or core retains full physical 
strength. 

We do not claim that, through the 
use of induction heating and precision 
quenching methods, distortion can be 
avoided entirely in every type of cylin- 
drical body. Where the cylinder wall 
is reduced at the time of hardening to 
less than four times the thickness of the 
hardened zone; and where, as an integ- 
ral part, there are flanges or other varia- 
tions of wall thicknesses a 
amount of distortion will occur. 

This distortion may actually be a 
small but detectable fraction of the dis- 
tortion normally experienced. However, 
in the great majority of cases, the wall 
of the cylinder may be left in a semi- 
machined or rough state and a thick 
enough wall be provided at the time of 
hardening so as to permit heat-treatment 
with virtual freedom from objectionable 
distortion. 

The low distortion 
well illustrated by the steel cyclinder 
shown in Fig. 5. This unit is 26% in. 
long with a bore of 634 in. inside sur- 


certain 


encountered is 
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face, and in this particular case is made 
of steel S.A.E. No. 1065, although it 
may be satisfactorily hardened if con- 
structed of any suitable materials rang- 
ing from steels $S.A.E. No. 1045 to No. 
1095. 


Metallurgical Considerations 


The results have proved to be not 
only unique, but superior in many re- 
spects to those obtained by other hard- 
ening methods. The speed of the op- 
eration, particularly the rapid cooling 
resulting from the water quench plus 
the quenching effect of the undisturbed 
metal in the core, are undoubtedly major 
factors here. 

Because of the speed of the induction 
heating operation, there is no time for 
oxidation to occur, and only a slight 
discoloration is observed. The short time 
cycle inhibits objectionable grain growth, 
the precisely controlled quench also be- 
ing a factor in this. 

Surfaces hardened by this process 
have proved to be machinable beyond the 
limits to which other equally hard ma- 
terials are subject. Another interesting 
feature is the development of an entirely 
different reflectivity of tooled surfaces 
after having been subjected to the proc- 
ess. Scaling, spalling, and cracking are 
no longer problems. Further, it has been 
found that annealing or normalizing 
treatments are less frequently required 
before hardening than when other or 
older methods of heat-treatment are 
applied. 

High speed quenching is of utmost 
importance in the treatment of thin- 
walled cylindrical bodies of simplified 
analysis. In most cases, it is desired to 
reduce the carbon content of a steel to 
satisfy the requirements of machinabil- 
ity and cost. Other things being equal, 
a product of low carbon content is more 
readily adapted to manufacturing re- 
quirements. 

Where the alloys are added to a steel 
to improve the hardenability, and not 
necessarily to safeguard the material dur- 
ing the hardening process, they may well 
be advantageous. A substantial reduction 
of alloy is unquestionably permissible, 
however, where such alloys have been 
provided to avoid cracking or the de- 
veloping of undue stresses in the piece 
during the heat-treating cycle. 

The process makes possible a com- 
bination of characteristics not hitherto 
available in any one metal: i.e., extreme- 
ly high hardness with its accompanying 
wear resistance; exceptional physicals; 
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minimum distortion; and machinability 
of units either before or after the hard- 
ening process. Particularly important 
today, the process makes possible the sav- 
ing of alloys needed for defense, as well 
as increasing the rate of production of 
fully hardened parts vital to defense 
machines. 


Principle of Induction Heating 


At this time, it is probably in order 
to describe what happens when a section 
is treated by electro-magnetic induction. 
Differential hardening is accomplished 
through the concentration of high pow- 
er, high frequency currents in the sur- 
face zone to be hardened. As applied in 
our method of treating the inside sur- 
face of hollow cylinders, the currents 
are caused to flow almost entirely in the 
shallow internal surface zone to be heat- 
ed, and to be so concentrated that the 
temperature of the zone affected is 
raised to hardening temperature before 
any substantial amount of heat can drift 
to the core of the piece. 

In this way, the required heat is al- 
most instantaneously generated in the 
zone to be hardened. This thermal ener- 
gy is then “trapped” through the imme- 
diate application of a controlled water 
quench. This “band” of heat, so to 
speak, has been confined to a predeter- 
mined depth so rapidly as to isolate it 
from the back body, or core, which, as 
it remains relatively cool, in turn as- 
sists the quench in removing the heat 
almost instantaneously. 

As the power input and timing of the 
current application, and the volume, 
pressure, and angle of direction of the 
water quench are accurately controlled, 
it follows that the hardness developed, 
the depth of the hardened area, and the 
area treated are also controlled within 
exceedingly close limits. The time re- 
quired for the entire heating and quench- 
ing operation is a matter of but a few 
seconds. 


Some Details of the Machine 


In general, the requirements of in- 
ternal hardening are handled by two 
types of machines. To harden the inside 
surface of relatively short axial lengths, 
say 1% to 2 in. (38 to 51 mm.), a 
stationary-head type machine is used 
wherein high frequency energy is ap- 
plied for the required time, the work 
piece is withdrawn from inductive rela- 
tion with the heat head very quickly, 
and the quench applied. Such a machine 
is used to treat bearing races, automobile 
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Fig. 6 


hubs, and the like. Another (Fig. 6) 
type of machine, which is used for treat- 
ing long cylinders, embodies the princi- 
ple of moving the work-piece axially in 
relation to the heat head at a predeter- 
mined rate while at the same time ap- 
plying the quenching through a suitable 
quenching device adjacent to the hot 
end of the heating head. 

These machines are coordinated as- 
semblies of precision mechanisms. Hard- 
ening of the annular cross section of the 
piece under treatment is accomplished 
through the use of a carefully engineered 
induction heat “head” which is drawn 
evenly through the bore under treatment, 
or conversely the part is drawn pro- 
gressively over the heat head. As the 
head travels through the bore, a high 
frequency current is applied, causing the 
magnetic lines of force which result in 
heating the metal under treatment. The 
operation is followed immediately by the 
controlled water quench. 

The operation is fully automatic (Fig. 
7), thus removing any possibility of 
error in the process once the machine 
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The machine is 
extremely flexible, 
and is carefully de- 
signed for rapid 
changeover from one 
size bore operation to 
another. This makes Fig. 7 
possible efficient 
parts between the line and heating ovens 
is eliminated, and only one operator is 
required. 

It is, actually, a machine-tool devel- 


treatment of different size units without 
time-consuming change-overs. 

As the machine is compact enough to 
be placed directly in a production line, 


the need for trucking or handling of (Continued on Page 304) 
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Public Services—The Bulwark of 


Private Enterprise 


By Donald D. Conn 


Executive Vice-President, Transportation Association of America 
Address before the Annual Meeting of the Edison Electric Institute, New York, June 7, 1944 


T was gracious of the Institute to 
afford me this opportunity to dis- 
cuss the concept and philosophy of 

the program of the Transportation As- 
sociation of America with the leadership 
of an industry which holds such an im- 
portant place in the front line defense 
of our American system of private en- 
terprise. 

There are many concerned in the fu- 
ture of the private enterprise system. No 
group within the business fabric of this 
country has failed to sense the imminence 
of disaster in the weakening or destruc- 
tion of that system by the play of power- 
ful forces which are trying to take us 
along the same paths that Europe has 
traveled; and these paths, as history 
shows, lead to the same destination— 
loss of freedom and the destruction of 
private enterprise. 

The defense of private enterprise in 
America has been scattered and unor- 
ganized. Just prior to and during the 
depression of the 30s, business and in- 
dustry, whatever their reasons and how- 
ever varied, were silent while the poli- 
tician capitalized on mass apprehension, 
stimulated fear, and promised that the 
cure-all rested in centralization in gov- 
ernment. 


Unfortunately, business leadership in 
America developed no composite defense 
against these assaults of an organized 
minority. Each segment of industry and 
trade group created its own mechanism 
for fortifying its particular position 
against the common enemy—the doc- 
trine of state socialism. Each operated 
from its own “block-house,” with no co- 
ordination of leadership. Each invited 
isolation and was therefore easy prey for 
the three-way attack of our bureaucratic 
planners, namely (1) investigation to 
discredit ; (2) regulation to control; and 
(3) governmental financing or corpora- 
tions to compete. 

The real and underlying issue of this 
war, aside from the physical defense of 


_ Our country, is the same issue with which 


we have grappled for a decade preceding 
the war—Americanism versus totalita- 
rianism. It will be the issue at peace- 


time. On the one side stand our institu- 
tions of liberty and human rights; on the 
other side stands the Marxist doctrine 
with its political dictatorship—state- 
owned industry—the absence of private 
property. It is now sugar-coated by the 
term “state capitalism.” All of Europe, 
save England, is working for it. It is a 
pity that all in America are not working 
to preserve the American system of pri- 
vate enterprise. 


The people of other countries were 
not asked whether they wanted a dictator 
before one was established for them. No 
dictatorship was ever created in any 
country at the will and call of the peo- 
ple. A dictator becomes a dictator while 
his subjects sleep. He usually comes in 
the guise of something desirable—some- 
thing which, with the right motives and 
objectives back of him, would constitute 
a blessing. Thus, the revolutionary meth- 
ods employed by a small minority in 
America to establish a new order in this 
country may not be as sanguinary as 
those employed in other countries, but 
they are, none the less, effective and cer- 
tain—if they are allowed to propagate 
and grow. 

In the campaign of the proponents of 
“planned economy” in America, much 
care is taken that the purpose of the 
campaign does not too soon become ap- 
parent. The war furnishes an excellent 
smoke-screen. Innocent-appearing, but 
cunningly-devised laws, such as the body 
of law related to the postal and tax regu- 
lations, must be placed upon the statute 
books before the full purport of the cam- 
paign is allowed to disclose itself. In 
other words, the hands of the public must 
be tied and the body politic must be 
shackled by restrictive and punitive legis- 
lation before a final “‘take-over’’ is pos- 
sible. And, under the cloak of war the 
same groups of refined socialists are plan- 
ning for the post-war period. Even now, 
they point with pride to the war-time 
national income, but they adroitly avoid 
breaking it down into component parts 
lest the average citizen appreciate that 
fully one-half of the artificial income of 
$140 billion in 1943 was, in fact, not 


income at all but an added burden to the 
national debt. They visualize a post-war 
income by the only character of thinking 
they understand — regimentation, cen- 
tralization, and deficit-spending, syphon- 
ing off the savings of our people through 
taxation until control over the distribu- 
tion of the rewards of labor becomes ab- 
solute. 

That is the totalitarian system. It is 
the exact opposite of the system of pri- 
vate enterprise. Our bureaucratic plan- 
ners are striking at the very bulwark of 
democracy under the guise of a military 
defense of that principle. They are laying 
the groundwork for disregard of the 
established constitutional law of the 
land; they belittle justice and defame 
the dispensers of law and order. They 
seek to destroy the affection of the people 
of this country for established institutions 
and customs. Traditions are enemies of 
the dictators. True, they refrain from 
the harsher method of confiscation 
through force and bloodshed. They seek 
to effectuate their doctrines by isolating 
each segment of the economy—by devis- 
ing a special approach to each industry. 
They have resorted to coercion, to fear, 
to grinding down the earning values of 
private capital—to substitution of gov- 
ernment credit derived from taxation, 
which need earn no return, for private 
credit, which must earn a return. 





The leadership of private enterprise in 
America has permitted this termite phi- 
losophy to take hold. Each group has 
been primarily concerned in preserving 
private enterprise for itself. We are still 
unwilling to recognize that the surge of 
the forces of totalitarianism is, in fact, a 
trend—a philosophy which engulfs all 
private enterprise. It plays one group 
against another in its assaults upon the 
whole enterprise system—its favorites are 
but pawns in a game only to be discarded 
when they are no longer necessary to the 
steady advance. 

The revival of prosecutions under the 
Sherman Act are but a part of the pat- 
tern to promote disintegration in trans- 
portation and industry—to isolate and 
weaken the segments of private enter- 
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prise. The series of addresses by Vice- 
President Wallace during the past year 
are apparently designed to prepare a dis- 
‘ jllusioned public mind for socialized 
medicine, government ownership of 
transportation, expanded competition 
with public services—to array class 
against class—to keep the defense of the 
enterprise system confined to each little 
“block-house.”’ 

Probably the most vicious, least con- 
spicuous but effective, instrument for 
molding public opinion in support of the 
post-war plans of bureaucracy is the con- 
trol exercised over the sources, character 
and flow of information which is permit- 
ted to reach the average citizen. During 
the past decade hardly a national issue 
of importance has been fully, impartially 
and correctly portrayed to the people of 
this country by their leaders within and 
outside the Government. On the con- 
trary, public information on national 
problems and trends is deliberately gar- 
bled and twisted so as to build political 
influence favorable to bureaucratic de- 
signs. Your industry has been subjected 
to the most wanton assaults through par- 
tisan and colored information given the 
public by those in high places. This as- 
sociation has been required to combat 
misrepresentations relative to its program 
which reached a new low level in the 
radio address of Vice-President Wallace 
at Dallas, Texas, in October, 1943. The 
Vice-President actually misquoted the 
association’s recommendations for trans- 
portation policy. Why are such things 
done? Why do we tolerate them? 

Leaders of business must take the field 
in a coordinated program of defense of 
the American system if it is to be pre- 
served. As yet not even a pretense has 
been made in this direction. If the leaders 
of the enterprise system in this country 
cannot, or will not, change this trend, 
private enterprise will go by default. 
Giving lip service to that principle does 
not preserve it. 


The enterprise system is a way of or- 
dering the lives of individuals. It is a 
social and economic arrangement which 
we believe is best adapted to our way of 
living. The distinction between the ener- 
prise system and totalitarianism does not 
lie in the manner in which people make 
their living, but rather in the source of 
the structure of their relationships and 
in the forces which maintain them. 

Under the enterprise system these re- 
lationships stem from the individuals; 
under totalitarianism they are dictated 
by the forces of some external authority 
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—enforced by military and material com- 
pulsion. 

Under the enterprise system we de- 
pend upon extensive voluntary coopera- 
tion. The individual is rarely conscious 
of the magnitude of the mechanisms of 
the whole structure. These mechanisms 
work and mesh together automatically. 
Under the totalitarian system the indi- 
vidual is always conscious of the external 
forces which compel his cooperation. 

Under the enterprise system we pro- 
duce, distribute and consume the greatest 
possible amount of goods and services 
with the least possible aggregate losses, 
sacrifices, or effort. Under the fotali- 
tarian organization the real objective for 
which such cooperation is imposed is the 
maximum possible power and the pres- 
ervation of external authority regardless 
of losses, sacrifice, or the effort levied 
upon the individual. 

Under the enterprise system we en- 
courage and stimulate the utmost in hu- 
man capacity. We depend upon a com- 
petitive effort of the individual where 
each accepts the risks and the rewards. 
In the totalitarian organization, these 
risks and rewards are spread over the 
whole population. Thus we develop the 
technique of rationing our resources, of 
levelling off the standards of human 
qualities, or repressing competitive effort, 
because the rewards must be distributed 
uniformly. The whole pattern of bu- 
reaucracy of the last decade in this coun- 
try has been designed to effectuate just 
such a totalitarian system. We see it on 
every hand, in every move from Wash- 
ington, in nearly every law enacted by 
the Congress. 

In 1934 the threat of outright govern- 
ment ownership of transportation was 
very real. Early in 1935 a Bill was in- 
troduced in the Senate—S 35—to take 
over the railroads. Government does not 
brook competition and government own- 
ership of any one form of transport 
means ultimate government ownership of 
all. 

Alarmed by this trend, and conscious 
of the drifting policies of government in 
dealing with this industry—and in full 
appreciation that government ownership 
of transportation would fortify bu- 
reaucracy with the most effective weapon 
by which to regiment all basic industry 
—a small group of men met in Chicago 
in the winter of 1934-35. They explored 
the possibilities of defending this great 
public service against the onrush of so- 
cialism. No agency of transportation was 
represented in this group. It was com- 
posed of seven men, self-appointed; two 
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were executives of large institutional in- 
vestors; four were engaged in industry; 
the seventh was the president of the 
largest farmers’ cooperative. 

These men recognized that the in- 
herent dislocations in the transportation 
industry—the lack of any sound trans- 
portation policy in treating with the in- 
dustry as a whole—invited government 
ownership through financial stress, re- 
gardless of any political philosophy in 
its favor. They were convinced that the 
transportation problem should be ap- 
proached from a strictly impartial pub- 
lic-interest point of view. They visual- 
ized a new type of national organization 
which would express the common inter- 
est of patron, investor and agency—a 
composite bulwark against the assaults 
of state socialism on one of the three 
keystones of the enterprise system—com- 
munications and your public utilities be- 
ing the other two. History shows that 
no country has ever permanently de- 
parted from its philosophy of government 
until these three public services have 
been brought under complete domina- 
tion. 

It was recognized that the transporta- 
tion problem had become everybody’s 
nobody’s business. 
Every farm, trade and civic organization 
of any consequence was approaching this 
problem solely from the standpoint of its 
own interest; all types of transportation 
were squaring off for a “fight to the 
death” for the available traffic of the 
country, encouraged by a policy of gov- 
ernment which compelled competition 
between them, without regard to the in- 
terest of either the patron or the private 
investor. And little, if any, considera- 
tion was being given by Congress to the 
national interest of the whole public in 
the determination of a transportation 
policy which would permit this industry 
to live as a profitable private enterprise. 


business—therefore, 


The sponsors of this association con- 
cluded to start anew. They sought to 
challenge the support of every element 
of the economy in making a fight to pre- 
serve private ownership in this major 
industry. They contended that the user 
of transportation services, the investor, 
and the agency must join hands to fore- 
stall the disasters of government owner- 
ship. 

In other words, the Transportation 
Association of America does not repre- 
sent any form of transportation; rather, 
its name implies the field in which, at the 
time, the principle of private enterprise 
appeared to be most in jeopardy. 
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This was in 1934. Since that time the 
picture has changed. The socialistic trend 
has engulfed others. While transporta- 
tion is threatened with government own- 
ership because of an antiquated system 
of regulation which keeps the majority 
of its agencies on the verge of bank- 
ruptcy in peacetime—your public utili- 
ties face even a worse dilemma—outright 
municipal ownership and federal compe- 
tition. 


The Transportation Association of 
America was incorporated without un- 
derwriting from any self-interest source. 
The organization expenses were defrayed 
by individual personal subscriptions from 
the sponsors. Major industry, agricul- 
tural groups, and investors—as well as 
the agencies engaged in the rendering of 
transportation services of all kinds—were 
invited to participate as members of this 
association on the same relative terms 
and conditions. 

The membership is divided into two 
classifications—individual and corporate. 

The association confines itself strictly 
to research and education. Its activities 
are both defensive and constructive in 
character. By “defensive” I mean the 
opposition to any measure which might 
lead to government ownership. The St. 
Lawrence Seaway project is a case in 
point. This is a needless and wasteful ex- 
penditure of federal funds—and, in re- 
ality, only another part of the pattern to 
destroy private enterprise by placing the 
credit of the government in competition 
with private capital. It is not a trans- 
portation necessity; it is nothing but 
another socialized power project. 

The “constructive” phase of the pro- 
gram is dedicated to the determination 
and adoption of a sound national trans- 
portation policy—one which will assure 
the public of the most convenient, most 
efficient services at the lowest rates con- 
sistent with affording an opportunity for 
the private investor to secure a fair re- 
turn. Up to the present time Congress 
has never determined an overall trans- 
portation policy dealing with the com- 
mon-carrier industry as a whole. It must 
be apparent to you that the problem to- 
day is vastly different from that of 25 
years ago because of the development of 
the newer forms of transportation. Yet 
the same philosophy of regulation is fol- 
lowed as was adopted to meet an entirely 
different set of conditions prior to the 
first World War. 

After eight years of intensive and im- 
partial study of this entire question, the 
association has submitted a_ tentative 
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recommendation, to wit: that national 
policy provide for the orderly and 
leisurely reconstruction of the physical 
and financial aspects of the common-car- 
rier industry into a limited number of 
competitive systems, each system being 
permitted to render rail, truck, bus, 
water and air services—using each fa- 
cility within the spheres of operation 
where it is most efficient—to handle the 
traffic for which it is best adapted. 

The association has taken the position 
that transportation facilities are “tools” 
—that the contracting agency should be 
permitted to use any tool which can do 
the job most efficiently and at the least 
possible cost to the public. We think 
this makes sense. 

We offer such a set of principles as a 
sound pattern of national policy and as 
an alternative to otherwise certain gov- 
ernment ownership after this war. 

One very important element of the 
transportation problem which is not usu- 
ally recognized by business leaders is 
that the strongest competitor of the com- 
mon carrier is the private carrier. Be- 
tween 30 and 33 per cent of the total 
ton miles of commerce in this country is 
transported by the producer or the man- 
ufacturer who owns his transportation 
facilities. In private transportation na- 
tional policy encourages common owner- 
ship and joint use of all types of facili- 
ties. For example, our great petroleum 
companies own trucks on the highways, 
barges on the rivers, pipelines, tankers 
on the oceans, and private tank car lines 
operating over the railroads. We believe 
such joint ownership is clearly in the 
public interest. However, this philoso- 
phy is denied, or greatly restricted, in 
the field of the common carrier. 


It is obvious, also, that the security 
position of the common carrier must be 
supported by the earnings from all types 
of facilities. Under present regulation 
Congress encourages the division of the 
total transportation revenue of the coun- 
try between hundreds of uncoordinated 
enterprises. Thus, in 1939, 163,871 
miles, or 70 per cent of the mileage, of 
Class I railroads did not earn enough 
to pay dividends—77,013 miles, or 33 
per cent of the total, were actually in 
the hands of the federal court. Over 50 
per cent of the common-carrier trucking 
lines of the country were bankrupt. The 
commercial airlines are supported by a 
vast cushion of government subsidy. Our 
timeworn regulatory principles are 
wholly inadequate when applied to the 
present-day economy of this industry. 
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In support of its research proposals 
the association has carried on a broad 
educational program for seven years 
dedicated to developing a public appre- 
ciation of the true meaning and impor- 
tance of our American system of private 
enterprise. We are attempting to present 
a convincing picture of the relationship 
of private ownership of public services 
to the preservation of that principle. We 
are following what we believe to be a 
very realistic and practical approach in 
an effort to reach the greatest number of 
people who can effectively contribute to 
the defense of private enterprise. 


The majority of our elected represen- 
tatives in Congress come from communi- 
ties having a population of from 5000 to 
50,000. There are just 1956 such towns. 
The enterprise system must be saved by 
the great middle class of America—those 
who work with their hands: in offices, 
on farms, and in their homes. It will 
never be understood, nor can it be de- 
fended from a soap-box in Times Square. 

The association, both as to its activi- 
ties and corporate structure, is still in 
its infancy. It “cuts down” through a 
cross-section of the economy for its mem- 
bers; offers an entirely new type of de- 
fensive mechanism, It does not hold it- 
self out to represent the particular in- 
terest of any group, therefore it has no 
self-interest appeal. It is sort of an 
nomic community chest.” 

Its research material is currently fur- 
nished to over 30,000 key leaders 
throughout the country and to the 6600 
major farm, trade and civic organiza- 
tions. 

Over 3700 universities, colleges and 
schools have, by written request, been 
placed on its mailing list and receive all 
publications. 

No lobbies or offices are maintained 
at state capitols, or at Washington. If 
our opinion regarding any legislative 
proposal is invited by Congress, we re- 
spond to such inquiry. The association is 
a strictly non-political organization. 

I leave you with this story of how 
we visualize the seriousness of the great 
changes which are taking place in our 
country—why we believe nothing should 
be left undone and that no sacrifice is 
too great in a common defense against 
post-war totalitarianism. We do not be- 
lieve that any one national organization 
can successfully fight the battles of pri- 
vate enterprise on all fronts at the same 
time. We deal with but one segment of 
the economy whose preservation in pri- 

(Continued on Page 304) 
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A Report to the Industry on R.T.P.B. Work 


By G. H. Underhill 


Sponsor Representative, Edison Electric Institute 


Epitor’s NoTE: Subsequent to the prepara- 
tion of this article, the Federal Communica- 
tions Commission announced radio hearings 
to start on September 28th. Since an appear- 
ance will be made by R.T.P.B., its work 
must be brought to at least a tentative con- 
clusion by that date. 


N September, 1943, a “Radio Tech- 

nical Planning Board” was organ- 

ized by several associations within 
the Radio Industry “to formulate sound 
engineering principles and to organize 
technical facts which will assist in the 
development, in the 
public interest, of the radio industry and 
radio services of the nation, and to ad- 
Industry, and the 
Peop'e of its determination.” Member- 
ship on the Board was opened to “those 
non-profit and 
which have an important interest in 


accordance with 


vise Government, 


associations societies 
radio and which indicate a willingness 
to cooperate in achieving the objectives 
of the R.T.P.B.” Details of the Board’s 


organization and its aims have been fully 


Baker and others in the recent technica! 
press. 

The work is being carried out by 13 
Panels and numerous Panel Committees 
and Subcommittees. In general, the ma- 
jor activity centers upon (1) the deter- 
mination and coordination of the chan- 
nel (allocated frequency) requirements 
2) the specifica- 
tion of technical standards for methods 
and equipment, and (3) the formulation 


of the various services, ( 


of preferred operating rules and regula- 
tions. 

In January, 1944, the Edison Electric 
Institute became a Sponsor Member of 
the Board. 

The primary interest of the Electric 
Power Industry is in that type of radio 
service which is classified as “Special 
Emergency” by the Federal Communi- 
Commission. Within the 
R.T.P.B. this service has been assigned 
to Panel 13—“Portable, Mobile and 
Emergency Service Communications,” 
with Mr. D. E. Noble (Galvin Manu- 


cations 


Chairman. Panel 13 has eight commit- 
tees, with Committee 4 being designated 
by the Chairman to represent ‘Power 
Utilities.” 

Committee + was organized as an 
Electric Power Utility Group at a meet- 
ing in Chicago on January 18, 1944, 
under the joint sponsorship of EEI and 
AEIC. At a subsequent Panel meeting 
the scope of Committee + was expanded 
to include Gas, Steam and Water Util- 
ities. Membership on the Committee is 
open to any company (publicly or pri- 
vately owned) having a major interest 
in radio and willing to support the work. 
Present Industry 
listed in Table A. 


Representatives are 


Activities to Date 
Since its formation, Committee 4 has 
been compiling supporting data and pre- 
paring estimates of the industry’s post- 
war radio usage and channel require- 
ments. 


On February 24, 1944, preliminary 
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Fig. 1—A pproximate Areas Served by Electric Utilities Using Radio Communication 
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mitted to Panel 13 in the form of an- 
swers to a technical questionnaire sub- 
mitted by Panel 1 (Spectrum Utiliza- 
tion). Because of the short time avail- 
able for its preparation, this report was 
necessarily restricted to the needs of the 
electric power group only. 

In April, questionnaires were sent to 
100 electric companies, requesting infor- 
mation as to their present and probable 
post-war usage of radio. Of the 79 
companies which replied, 50 are now 
using radio. The approximate areas 
served by these 50 companies, which col- 
lectively supply a population of over 50,- 
000,000 people, are shown in Fig. 1 (Ex- 
hibit +.2 of the Committee’s report to 
Panel 13). The more important data 
which these companies submitted is sum- 
marized in Table B, and indicates an 
extensive use of, and a real need for, 
radio by the electric power utilities. This 
data forms the basis for studies and 
estimates supporting the Committee’s re- 
ports to Panel 13. Similar investiga- 
tions covering the Gas and Water com- 
panies are now in progress. 

Panel work is being segregated into 
reports will be 
required from each Committee to cover 
each subdivision as follows: 

a. Usage and needs—30 to 300 MC. 
b. Usage and needs—3 to 30 MC. 
Above 300 MC. 
d. Engineering Standards and Oper- 

ating Rules and Regulations. 


four subdivisions and 





c. Usage and needs 


30-300 MC. Requirements 

The first of these reports covering 
requirements from 30-300 MC was sub- 
mitted to Panel 13 on June 7. This was 
emphasized to be an interim report sub- 
ject to revision, since not all groups on 
Committee 4+ had completed the collec- 
tion and analysis of the basic informa- 
tion needed for determination of these 
requirements. 
port states: 

“In 1936 the Electric Power Utility 
Group requested the allocation of 10 
clear channels in the 30-300 MC region 
on the basis of demonstrated need for 
the protection of life and property and 
for the public safety. At that time, only 
a few experimental stations were licensed 
for operation on those frequencies. 

“Today 13 shared channels are avail- 
able and, in the 30-40 MC band alone, 
approximately 600 stations or about 65 
per cent of all those licensed for Special 
Emergency Service are being operated 
by the Electric Utility Group. 

“This expansion in actual use has de- 
veloped on a technically and economical- 


In its summary this re- 
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ly sound basis and constitutes not only a 
justification of the 1936 requests and 
commitments, but also the fundamental 
support for the present requirements. 

“Based upon a detailed review of the 
present and probable post-war situation 
and uses, and a study of interference 
problems in typical metropolitan and in- 
dustrial areas, and with a full realiza- 
tion of the difficulties involved in the co- 
ordination of the many services con- 
cerned, the Committee estimates the 
needs of the Electric, Gas, Steam and 
Water Utilities to be as follows: 
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jeopardizing life, public safety, or im- 
portant property ...’ are considered to 
be unduly restrictive. The Committee 
requests that they be revised to permit 
operations essential to the effective sup- 
ply of Power Utility Service regardless 
of whether an emergency actually exists 
or not. Such relaxation would not in- 
volve additional channel requirements.” 

The committee is now preparing a 
similar report covering the 3-30 MC 
requirements. The two remaining re- 
ports will follow its completion. 


Channels Required 





Band 
Expected Use 30-40 40-300 Total 
Fixed and Mobile Service 
Electric Utilities .......... 12 6 18 
Gas Utilities .......... ne 6 2 8 
Steam and Water Utilities 2 2 4 
Transmitter Control, Relay Links 
All Utilities Dad crane pharma eas ‘ OT ee ee Cee . 4 4 
Walkie-Talkie, Telemetering, Remote Control and Indica- 
tion, and other Misc. Services............ 3 a 7 
23 18 41 
Notes: These requirements contemplate inter-group use where geographical conditions permit. They 


iave been developed using the Electric Group Requirements as a base. 


Requirements of the Gas, Steam 


and Water Groups, therefore, represent incremental channels which have no significance when individually 


considered. 


* Service 


Preferred Channel Arrangement and 
Use 
“In general the Committee desires 


that channels be grouped in pairs (one 
fixed and one mobile) with not less 
than two nor more than six intervening 
channels assigned to other services. 
“Mobile station operation on fixed sta- 
tion frequencies is desired, but the oper- 


ation of fixed stations on mobile fre- 
quencies is objectionable. 
Channel Separation 

“The above requirements are for 


usable channels. Operating experience 
has shown, first, that the center separa- 
tions proposed by Committee 8, and par- 
ticularly those for the 100-300 MC 
band, are impractical with present equip- 
ment, and secondly, that the practice of 
geographical separation of adjacent chan- 
nels is both necessary and desirable. 
Types of Emission 

“Al (C. W. Telegraph), A2 (Modu- 
lated Telegraph), A3 (Telephone), A3 
Special (F.M. Telephone), A4+ 
(Facsimile) emission is desired for all 
frequencies. 


and 


Operating Limitations 

“Present F.C.C. regulations which 
specify that ‘Special emergency stations 
may be used only during an emergency 


in this band is contemplated by the use ‘of 


frequencies assigned to other uses. 


All of this work has been done under 
pressure to meet R.T.P.B. time sched- 
ules. In every case those schedules have 
been met, and the Committee acknowl- 
edges the cooperation of all companies 
promptly and completely an- 
the questionnaire, made this 


who, by 
swering 


possible. 


The Work Ahead 
a broader viewpoint, the activ- 
must be considered as 
The difficult tasks of co- 
ordinating the requests of various indus- 
tries for channels and of securing relaxa- 
tion of the present operating restrictions 
still lie The war has greatly 
accelerated the technical development of 
the higher frequencies and equipment 
manufacturers are now looking for new 
markets to absorb the future commercial 
models of many war developments. One 
indication of this effort is the request of 
the railroads for a large number of ex- 
clusively allocated channels. A second 
instance is the proposal of the communi- 
cation companies to introduce a general 
vehicular service which would extend 
commercial telephone service to selected 
vehicles on either a paging or a talking 
basis and would eventually cover all 
heavily populated sections of the coun- 
try. Both of these applications have 


From 
ities to date 


croundwork. 


ahead. 








Page 294 


been experimented with, but commer- 
cially they are new services and, if de- 
veloped, will require a large number of 
channels. Since all of the existing ser- 
vices are also contemplating expansion of 
their operations, difficult technical, po- 
litical and social problems are involved 
in the coordination process. 

The work is urgent for the post-war 
plans of the radio equipment manufac- 
turers cannot be crystallized until the 
basic questions of frequency allocations 
and engineering standards have been set- 
tled. Involved in those plans are the 
future jobs of many thousands of return- 
ing servicemen. 

The group representing the electric 
power utility industry on the R.T.P.B. 
recognizes these difficulties and has for- 
mulated the following principles for its 
own guidance in working toward a sat- 
isfactory solution: 

1. The Industry’s primary interest in 
radio (as here considered) is in its use 
as a valuable aid in the effective opera- 
tion and the safe maintenance of the 
complex and extensive power systems 
which are dedicated to the public service. 
Its interest in the technical phases of 
radio development is secondary. 

2. The Industry’s need for 
channels has been firmly established and 
amply justified by past experience in the 
use of radio which has demonstrated its 
value to the public in this service. 


radio 


3. Requests for frequency channels 
must be based upon established needs for 
specific services with provisions for mar- 
ginal possibilities minimized. 

4. A broader use of clear channels is 
a fundamental requirement if the full 
possibilities of radio are to be utilized. 
The sharing of emergency channels by 
several services is undesirable and feasi- 
Cleared 


channels should not be required to re- 


ble only on a temporary basis. 


main idle during non-emergency periods 
at the expense of operating effectiveness. 
ready to 
adapt its radio operations to whatever 


5. The industry must be 


reallocation of frequencies may be finally 


ordered as required for the common 
good. 

The experience of the Electric Power 
Utilities with radio during the past 10 
demonstrated its 
during emergencies and its even greater 
potentialities under normal conditions. 
There is a high degree of present inter- 
est and a definite desire for future ex- 
pansion of radio service. 
in the work of R.T.P.B. constitutes a 


major step toward that objective. 


vears has usefulness 


Participation 
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TasLe A—INDUSTRY REPRESENTATION ON R.T.P.B. | 
MAIN BOARD Tenn. Gas & Transmission Co. { 

Sponsor Representative (EE1) Houston, Texas 
G. H. Underhill J. L. Harvey 
Central Hudson Gas & Electric Corp. N. Y. Power & Light Corp. 

Poughkeepsie, N. Y. Albany, N. Y. 

Alternate L. C. Hill 
H. E. Kent Kansas Nebraska Natural Gas Co. 

Edison Electric Institute Hastings, Neb. 
New York City H. E. Kent 
PANEL 13—COMMITTEE 4 Edison Electric Institute 

Chairman New York City 
R. V. Dondanville C. T. Malloy 
Commonwealth Edison Co. Southern Cal. Edison Co. 

Chicago, IIl. Los Angeles, Cal. 

Vice-Chairman J. E. McCormack i 
G. G. Langdon Consolidated Edison Co. of N. Y. f 
American Gas & Electric Service Corp. New York City 
New York City A. A. Meyer 

Secretary Detroit Edison Co. 
H..L. Davis, Jr.* Detroit, Mich. 
Philadelphia Elec. Co. D. E. Sims 
Philadelphia, Pa. Continental Oil Co. 

Members Ponca City, Okla. 

C. E. Bathe G. H. Underhill 

Oklahoma Gas & Elec Co. Central Hudson Gas & Elec. Corp. 

Oklahoma City, Okla. Poughkeepsie, N. Y. 

W. T. Bulla W. A. Upham 

Natural Gas Pipeline Co. of America United Illuminating Co. 

Chicago, IIl. New Haven, Conn. 

C. C. Cornelius W. Victor Weir 

Kansas City Power & Light Co. St. Louis County Water Co. 

Kansas City, Mo. St. Louis, Mo. 

B. A. Currie C. S. Young** 

Los Angeles City Water & Pwr. Dept. Penn Power & Light Co. 

Los Angeles, Cal. Allentown, Pa. 

L. v. 8 ickel _ + os , *Mr. Davis is also an observer on Panel 2— 

Tenn. Gas & Transmission Co. Wiedtener Allscation. 

Houston, Texas ** Mr. Young is also an observer on Panel 12 

J. Rav Fisher Industrial Scientific & Medical Equipment 

TaspLE B—SuM™MARY OF REPORTS FROM QUESTIONNAIRE ON Rapio USAGE BY 

Evectric UTILITIES 
Companies Reporting re ee Tee EN te eee ee eee ere 79 
Companies Using Radio..... eee 50 
Number of Transmitters Operating 
2-5 MC. 30-40 MC. 110-120 MC. Total 
Fixed ‘ ; 53 92 7 152 
Portable . ' ‘ Leos, Wee 12 0 44 
Mobile 1 Freq. 5 Gelato’ 26 436 0 462 
gs ERG. ch gawk sa swiesiv.sud atone 3 78 0 $1 
Total ; Were ras |. 618 7 739 
Number of Receivers Operating sie , tn PR Bie wis ch a ean sas 1127 
Estimated Post-War Facilities—Present Regulations* 
CGmaenes. TOV GTIN RS io ocs iss coe ie 6 ssi ps 5 RE Bees wd orsrerbrsiene 79 
Companies Planning on Use 77 
Number of Transmitters Planned 
2-5 MC 30-40 MC. 100-300 MC. Unspecified Total 
Fixed 50 260 80 40 430 
Portable 5 100 150 25 280 
Mobile 1 Freq. 60 2000 30 0 2090 
“2 Freq. 0 440 0 0 440 
Total 115 2800 260 65 3240 ¢ 
* Permit trar perating orders only during emergencies jeopardizing life, public safety or H 
Number of Receivers Planned re a 4370 
Estimated Post-War Facilities Relaxed Requlations** 
IRR ONE oo. c,h oa 5 ectens ve wcll o ¥ pa ore ew arenes aS owlea.ane 79 
Companies Planning on Use 77 ; 
Number of Transmitters Planned i 
2-5 MC. 30-40 MC. 110-120 MC. Unspecified Total 
Fixed 65 450 180 75 770 
Portable 19 140 260 50 480 
Mobile 1 Freq. 90 2900 55 5 3050 
, 2 F req 0 1530 0 0 1530 
Total 165 5040 495 130 5830 5 
PIRUAOE 160. TECEI VERE: TIBDNEG «655645 iSieWcie heap pes ccm ssbdsaewadbmvun ow Seome 8050 


** Relaxed to permit the transmission of all operating orders whether or not an emergency exists. 








Sept 


Cha 
pl 
Vice 
Si 








September, 1944 


EDISON ELECTRIC INSTITUTE BULLETIN 


Page 295 


: Personnel of E.E.I. Committees for 1944-1945 


Appointments to E.E.I. Committees in the Accounting and Engineering Divisions, and to some of 


the General Committees, for the administrative year 1944-1945, have been completed and are listed 


on this and the following pages. Personnel of Committees in the Commercial Division and of other 


General Committees will appear in a later issue. 


ACCOUNTING EXECUTIVE 
COMMITTEE 

Chairman, H. R. FLANEGAN, Philadel- 
phia Electric Co., Philadelphia. 

Vice-Chairman, H. H. Scarr, Ebasco 
Services Inc., New York, N. Y. 

H. D. Anperson, American Gas & 
Electric Service Corp., New York, 
N. Y. 

T. W. Ayton, Indianapolis Power & 
Light Co., Indianapolis, Ind. 

G. H. Bourne, The Commonwealth & 
Southern Corp., New York, N. Y. 
G. J. Brett, Niagara Hudson Power 

Corp., Syracuse, N. Y. 

E. L. Cassapy, Indianapolis Power & 
Light Co., Indianapolis, Ind. 

L. F. CHAMBERS, Public Utility Engi- 
neering & Service Co., Chicago, III. 
A. S. Corson, The United States Gas 

Improvement Co., Philadelphia, Pa. 

R. B. CurrAN, The Connecticut Power 
Co., New London, Conn. 

R. M. Dopps, Ebasco 
New York, N. Y. 
F. B. FLrautve, Columbia Gas & Elec- 

tric Corp., New York, N. Y. 

H. L. GRUEHN, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

FRANKLYN HeypecKe, Public Service 
Electric & Gas Co., Newark, N. J. 
R. P. KAESSHAEFER, American Water 
Works & Electric 6 New York, 

N. Y. 

W. A. Ketty, Consolidated Gas Elec- 
tric Light & Power Ce... Baltimore, 
Mad. 

DonaLtp S. KeNNepy, Oklahoma Gas 
& Electric Co., Oklahoma City, Okla. 

C. E. KoHtLHepp, Wisconsin Public 
Service Corp., Milwaukee, Wis. 

J. M. Kramarsik, The Connecticut 
Light & Power Co., Hartford, Conn. 

J. H. Lopsan, The Detroit Edison Co., 
Detroit, Mich. 

A. G. Mircu et, Philadelphia Electric 
Co., Philadelphia, Pa. 


Services Inc., 


ACCOUNTING DIVISION 


C. E. PacKMAN, Middle West Service 
Co., Chicago, Ill. 

A. H. ScHettier, Union Electric Co. 
of Missouri, St. Louis, Mo. 

A. V. ScHwartz, Columbia Engineer- 
ing Corp., New York, N. Y. 

S. M. SMALLPAGE, New Orleans Pub- 
lic Service Inc., New Orleans, La. 
R. H. SmirH, The Cleveland Electric 
Illuminating Co., Cleveland, Ohio. 
C. P. Sraat, Southern California Edi- 

son Co., Ltd., Los Angeles, Cal. 
W. H. Swinney, West 
Co., ‘Pittsburgh, Pa. 
B. C. Taytor, The Dayton Power & 
Light Co., Dayton, Ohio. 

H. P. Taytor, Wisconsin Public Ser- 
vice Corp., Milwaukee, Wis. 

R. B. Turpin, Central Illinois Public 
Service Co., Springfield, II. 

P. R. WiuiAms, Virginia Electric & 
Power Co., Richmond, Va. 

A. Royat Woop, The United Illumi- 
nating Co., New Haven, Conn. 


Penn Power 


CUSTOMERS’ RELATIONS, COMMER- 
CIAL ACCOUNTING AND COLLEC.- 
TIONS COMMITTEE 


Chairman, W. A. Ketty, Consolidated 
Gas Electric Light & Power Co., Bal- 
timore, Md. 

W. PuHetps, Union 
Electric Co. of Missouri, St. Louis, 
Mo. 

K. E. Boyte, The Dayton Power & 
Light Co., Dayton, Ohio. 

P. J. BRAHENEY, Minneapolis General 
Electric Co., Minneapolis, Minn. 


Vice-Chairman, F. 


HeRBertT E. Cuirr, Public Service Elec- 
tric & Gas Co., Newark, N. J. 

E. T. Cotron, New Orleans Public 
Service Inc., New Orleans, La. 

D. C. DaurnMeyer, The Detroit Edi- 
son Co., Detroit, Mich. 

Tracy Fastan, The United Illuminat- 
ing Co., Bridgeport, Conn. 

O. E. Fiora, Pennsylvania Power Co., 


New Castle, Pa. 


J. R. GarpNner, Central Hudson Gas 
& Electric Co., Poughkeepsie, N. Y. 

W. W. Hatt, Ebasco 
New York, N. Y. 

E. G. Huck, Columbia 
Corp., New York, N. Y. 
Harry JEFFs, Queens Borough Gas & 
Electric Co., Far Rockaway, N. Y. 
W. R. Keacy, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

E. N. Keer, Philadelphia Electric 
Co., Philadelphia, Pa. 

C. L. McGowan, Duquesne Light Co., 
Pittsburgh, Pa. 

A. G. Wisconsin Electric 
Power Co., Milwaukee, Wis. 

GLEN Ray, Indianapolis Power & Light 
Co., Indianapolis, Ind. 


Services Inc., 


Engineering 


R. G. SCHNEIDER, Virginia Electric & 
Power Co., Richmond, Va. 

W. R. See, Rochester Gas & Electric 
Corp., Rochester, N. Y. 

F. E. SmitrH, Boston Edison Co., Bos- 
ton, Mass. 

W. E. Sturm, West Penn Power Co., 
Pittsburgh, Pa. 

H. T. Terry, Pacific Gas & Electric 
Co., San Francisco, Cal. 

R. B. Turpin, Central Illinois Public 
Service Co., Springfield, Il. 

W. H. Warersury, American Gas & 
Electric Service Corp., New York, 
Pe: ae 

J. A. WivtiaMs, Niagara Hudson Pow- 
er Corp., Syracuse, N.Y. 


DEPRECIATION 

Chairman, F. B. 
Gas & Electric Corp., 
1 ee 

i.. DB. 
Electric Service Corp., 
DX. 

H. L. GrueHN, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

A. W. Hastines, Engineers Public Ser- 
vice Co., Inc., New York, N. x. 


COMMITTEE 


FLAHIVE, Columbia 
New York, 


Gas & 
York, 


American 


N ew 


ANDERSON, 
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E. W. Honces, Pacific Gas & Electric 
Co., San Francisco, Cal. 

Tuomas E. Hurns, The Detroit Edi- 
son Co., Detroit, Mich. 

P. H. Jeynes, Public Service Electric 
& Gas Co., Newark, N. J. 
H. J. LaWatt, The United Gas Im- 
provement Co., Philadelphia, Pa. 
A. G. MircueE Lt, Philadelphia Electric 
Co., Philadelphia, Pa. 

A. C. McMEeENIMEN, Boston Edison 
Co., Boston, Mass. 

J. E. Moore, Electric Bond & Share 
Co., New York, N. Y. 

H. W. Ross, Union Electric Co. of 
Missouri, St. Louis, Mo. 

H. H. Scarr, Ebasco Services Inc., 
New York, N. Y. 

S. M. SMALLpPaAGE, New Orleans Pub- 
lic Service Inc., New Orleans, La. 
B. C. Spracue, West Penn Power Co., 

Pittsburgh, Pa. 
H. M. Ticks, The Commonwealth & 
Southern Corp., Birmingham, Ala. 


Guest Members 

H. C. Hassrovuck, Room 2501, 61 
Broadway, New York, N. Y. 

L. R. Nasu, 155 Main St., Ridgefield, 
Conn. 

W. H. Witutiams, Public Service Co. 


of New Hampshire, Manchester, 
N. H. 
GENERAL ACCOUNTING 
COMMITTEE 
Chairman, H. P. Taytor, Wisconsin 


Public Milwaukee, 
Wis. 

Vice-Chairman, Wittiam C. YOUNG, 
Public Service Electric & Gas Co., 
Newark, N. J. 

H. W. Boozer, Georgia Power Co., 
Atlanta, Ga. 

F. P. Crark, Kansas City Power & 
Light Co., Kansas City, Mo. 

R. B. Curran, The Connecticut Powe 
Co., New London, Conn. 

ALEXANDER FRAZER, Jr., West Penn 
Power Co., Pittsburgh, Pa. 

J. W. Gienveninc, The Common- 
wealth & Southern Corp., New York, 
(es 

A. M. Hartocensis, Ebasco Services 
Inc., New York, N. Y. 

Harry JeFrs, Queens Borough Gas & 
Electric Co., Far Rockaway, N. Y. 
L. M. LaPorte, Wisconsin Electric 

Power Co., Milwaukee, Wis. 


Corp., 


Service 
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E. LorHer, New England Power Asso- 
ciation, Boston, Mass. 

J. W. Mackir, Delaware Power & 
Light Co., Wilmington, Del. 

F. J. Moyien, Nebraska Power Co., 
Omaha, Neb. 

W. F. R. Mtwnicu, Philadelphia Elec- 
tric Co., Philadelphia, Pa. 

C. J. NicHots, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

Louis PRoveNCHER, The Detroit Edi- 
son Co., Detroit, Mich. 

L. E. Rerynotps, The Connecticut 
Light & Power Co., Hartford, Conn. 

A. W. SmitrH, Worcester County Elec- 
tric Co., Worcester, Mass. 

R. B. Tutptn, Central Illinois Public 


Service Co., Springfield, Ill. 


PLANT ACCOUNTING AND 
RECORDS COMMITTEE 
Chairman, A. V. SCHWARTZ, Columbia 
Engineering Co., New York, N. Y. 
Vice-Chairman, A. L. Davies. West 
Penn Power Co., Pittsburgh, Pa. 
Curtis ATKIsson, Ebasco Services Inc., 
New York, N. Y. 

Joun MI. C. Betts, The United Illum- 
inating Co., New Haven, Conn. 

S. H. Capy, Rochester Gas & Electric 
Corp., Rochester, N. we 

F. P. Crark, Kansas City Power & 
Light Co., Kansas City, Mo. 

J. U. Dtewt, Pennsylvania Water & 
Power Co., Baltimore, Md. 

A. N. Duranp, Public Service Electric 
& Gas Co., Newark, N. J. 

GeorGE Ervers, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

H. W. Enpres, American Gas & Elec- 
tric Service Corp., New York, N. Y. 

S. L. Fercuson, The Detroit Edison 
Co., Detroit, Mich. 

H. B. Harpwick, The Commonwealth 
& Southern Corp., New York, N. Y. 

A. A. LipscHutz, Philadelphia Electric 
Co., Philadelphia, Pa. 

J. W. Mackie, Delaware Power & 
Light Co., Wilmington, Del. 

L. C. Purse.y, Pennsylvania Power & 
Light Co., Allentown, Pa. 

H. J. Rustrap, Duquesne Light Co., 
Pittsburgh, Pa. 

J. P. Licctarpi, New Orleans Pub- 
lic Service Inc., New Orleans, La. 
R. F. Srumpr, Madison Gas & Electric 

Co., Madison, Wis. 
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J. L. Sunpay, Philadelphia Electric Co., 
Philadelphia, Pa. 

G. T. SwisHER, The Potomac Edison 
Co., Frederick, Md. 

R. D. Wuire, Union Electric Co. of 
Missouri, St. Louis, Mo. 

R. S. WiturAMs, The United Gas Im- 
provement Co., Philadelphia, Pa. 


PURCHASING, STORES AND TRANS. 
PORTATION COMMITTEE 
Chairman, T. W. Ayton, Indianapolis 
Power & Light Co., Indianapolis, Ind. 
Vice-Chairman, R. S. Ktnc, Union Elec- 
tric Co. of Missouri, St. Louis, Mo. 
G. E. Batcu, Duquesne Light Co., 

Pittsburgh, Pa. 

E. S. Brock, Public Service Electric 
& Gas Co., Newark, N. J. 

K. C. CAMPBELL, The Detroit Edison 
Co., Detroit, Mich. 

R. N. Dowtinc, New Orleans Public 
Service Inc., New Orleans, La. 

E. D. Emicu, Jr., The United Ilumi- 
nating Co., New Haven, Conn. 

F. P. Hanson, Pacific Gas and Electric 
Co., San Francisco, Cal. 

J. A. Herutny, Boston Edison Co., 
Boston, Mass. 

H. E. Hopcson, Wisconsin Power & 
Light Co., Madison, Wis. 

W. M. Ho ts, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

R. L. Leacu, Georgia Power Co., At- 
lanta, Ga. 

Lawton MM. Limpus, Oklahoma Gas 
& Electric Co., Oklahoma City, Okla. 

W. P. MIcArpte, Ebasco Services Inc., 
New York, N. Y. 

R. W. T. Purcuas, Middle West Ser- 
vice Co., Chicago, IIl. 

R. W. Srepet, Texas Electric Service 
Co., Fort Worth, Texas. 

J. R. Sttver, Kansas City Power & 
Light Co., Kansas City, Mo. 

R. P. Snow, The Cleveland Electric 
Illuminating Co., Cleveland, Ohio. 
Cart H. zurRNtIepEN, Philadelphia 

Electric Co., Philadelphia, Pa. 


Guest Member ; 
I. W. NeuMeyer, Missouri Utilities 
Co., Cape Girardeau, Mo. 
TAXATION COMMITTEE 


Chairman, R. M. Dopps, Ebasco Ser- 
vices Inc., New York, N. Y. 


(Personnel to be appointed) 
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ACCIDENT PREVENTION 
COMMITTEE 

Chairman, H. O. SPRINKLE, Mononga- 
hela West Penn Public Service Co., 
Fairmont, W. Va. 

Vice-Chairman, D. C. STEWaRT, Ni- 
agara Hudson Power Corp., Buffalo, 
N. Y. 

Secretary, C. M. Moser, Edison Elec- 
tric Institute, New York, N. Y. 

H. P. ALiteNn, Rockland Light & Power 
Co., Boston, Mass. 

E. E. Beck, Idaho Power Co., Boise, 
Idaho. 

H. H. BerMAN, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

C. B. BouLet, Wisconsin Public Service 
Co., Milwaukee, Wis. 

H. J. Burton, Consumers Power Co., 
Jackson, Mich. 

J. G. Dickxtnson, Wisconsin Electric 
Power Co., Milwaukee, Wis. 

GeorGE §. DIEHL, Pennsylvania Water 
& Power Co., Baltimore, Md. 

R. P. Douctas, The Detroit Edison 
Co., Detroit, Mich. 

RupoLF DUELAND, Ebasco Internation- 
al Corp., New York, N. Y. 

B. K. DuNSHEE, Pacific Gas and Elec- 
tric Co., San Francisco, Cal. 

F. W. FisHer, Rochester Gas & Elec- 
tric Corp., Rochester, N. Y. 

R. C. Geppert, Nebraska Power Co., 
Omaha, Neb. 

Roy M. Gopwin, Philadelphia Electric 
Co., Philadelphia, Pa. 

E. E. Grover, The Columbus & South- 
ern Ohio Electric Co., Columbus, 
Ohio. 

Eart A. Hewitt, Utah Power & Light 
Co., Salt Lake City, Utah. 

Everett L. Ipe, The United Illuminat- 
ing Co., Bridgeport, Conn. 

FE. J. Krew, Duquesne Light Co., Pitts- 
burgh, Pa. ° 

Don T. Lacey, Central Illinois Public 
Service Co., Springfield, Ill. 

Witts MactacHian, 620 University 
Ave., Toronto, Can. 

C. N, Rakestraw, The Cleveland Elec- 
tric Illuminating Co., Cleveland, 
Ohio. 

ALBERT A. RALL, Kansas City Power 
& Light Co., Kansas City, Mo. 

W. T. Rocers, Ebasco Services Inc., 
New York, N. Y. 

E. C. Rue, Boston Edison Co., Boston, 
Mass. 
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ENGINEERING DIVISION 


GeorGE J. Ruorr, Central Hudson Gas 
& Electric Corp., Poughkeepsie, N. Y. 

W. R. Situ, Public Service Electric 
& Gas Co., Newark, N. J. 

H. F. Wess, West Penn Power Co., 
Pittsburgh, Pa. 


ELECTRICAL EQUIPMENT 
COMMITTEE 

Chairman, H. S. Fitcu, West Penn 
Power Co., Pittsburgh, Pa. 

Secretary, H. E. Kent, Edison Electric 
Institute, New York, N. Y. 

JoHn W. BENNETT, Western Massa- 
chusetts Electric Co., 
Mass. 

L. BircKHEAD, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

F. S. Brown, Duquesne Light Co., 
Pittsburgh, Pa. 

M. K. Brown, Buffalo Niagara Elec- 
tric Corp., Buffalo, N. Y. 

R. N. Conwe tt, Public Service Elec- 
tric & Gas Co., Newark, N. J. 

CuHeEsTER A. Corney, Boston Edison 
Co., Boston, Mass. 

R. P. Cripren, Ebasco International 
Corp., New York, N. Y. 

S. M. Dean, The Detroit Edison Com- 
pany, Detroit, Mich. 

H. E. DearporFF, The Dayton Power 
& Light Co., Dayton, Ohio. 

L. K. Det’Homme, Houston Lighting 
& Power Co., Houston, Texas. 

A. G. Dewars, Northern States Power 
Co., Minneapolis, Minn. 

Henry A. Dryar, Philadelphia Elec- 
tric Co., Philadelphia, Pa. 

H. W. Eates, Public Utility Engineer- 
ing & Service Corp., Chicago, Ill. 

E. S. Fretps, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

E. S. Firz, Virginia Electric & Power 
Co., Richmond, Va. 

J. H. Foore, The Commonwealth & 
Southern Corp., Jackson, Mich. 

Lester R. GAMBLE, The Washington 
Water Power Co., Spokane, Wash. 

I. W. Gross, American Gas & Electric 
Service Co., New York, N. Y. 

W. E. GunpiacH, Wisconsin Electric 
Power Co., Milwaukee, Wis. 

G. H. Hacar, Pacific Gas & Electric 
Co., San Francisco, Cal. 

G. E. HemwenreicH, Columbia Engi- 
neering Corp., Cincinnati, Ohio. 

Joe HELLENTHAL, Puget Sound Power 
& Light Co., Seattle, Wash. 

R. T. Henry, Buffalo Niagara & East- 
ern Power Corp., Buffalo, N. Y. 


Springfield, 
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E. A. Hester, Duquesne Light Co., 
Pittsburgh, Pa. 

C. T. Hucues, The Connecticut Light 
& Power Co., Waterbury, Conn. 

J. CoLEMAN Jones, Florida Power & 
Light Co., Miami, Fla. 

E. J. Karsten, The United Light & 
Power Service Co., Davenport, Iowa. 

H. J. Ktump, Rochester Gas & Electric 
Corp., Rochester, N. Y. 

F. D. Knicut, The Hartford Electric 
Light Co., Hartford, Conn. 

F, A. Lane, American Gas & Electric 
Corp., New York, N. Y. 

J. P. Lewis, The Connecticut Power 
Co., Stamford, Conn. 

S. J. Lispercer, Pacific Gas & Electric 
Co., San Francisco, Cal. 

C. W. Mayort, The Connecticut Val- 
ley Power Exchange, Hartford, Conn. 

G. M. Po.tarp, Buffalo Niagara Elec- 
tric Corp., Buffalo, N. Y. 

Cart D. Price, The Columbus & 
Southern Ohio Electric Co., Colum- 
bus, Ohio. 

H. B. Rogpinson, Carolina Power & 
Light Co:. Raleigh, N, os 

H. J. ScHotz, The Commonwealth & 
Southern Corp., Birmingham, Ala. 

E. B. SHEw, Philadelphia Electric Co., 
Philadelphia, Pa. 

A. E. Sttver, Ebasco Services Incor- 
porated, New York, N. Y. 

L. M. Smiru, Alabama Power Co., Bir- 
mingham, Ala. 

E. H. Snyper, Public Service Electric 
& Gas Co., Newark, N. J. 

STANLEY STOKES, Union Electric Co. 
of Missouri, St. Louis, Mo. 

B. VAN Ness, Jr., Safe Harbor Water 
Power Corp., Baltimore, Md. 

RussELL G. Warner, The United 
Illuminating Co., New Haven, Conn. 

R. W. WitsrAHAM, United Engineers 
& Constructors Inc., Philadelphia, Pa. 

H. B. Woop, Stone & Webster Engi- 


neering Corp., Boston, Mass. 


HYDRAULIC POWER COMMITTEE 


Chairman, PAUL M. LEFEVER, Susque- 
hanna Electric Co., Conowingo, Md. 

G. H. Brace, Pacific Gas and Electric 
Co., San Francisco, Cal. 

E. H. Cotiins, The Washington Water 
Power Co., Spokane, Wash. 
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AxBion Davis, Union Electric Co. of 
Missouri, St. Louis, Mo. 

A. T. Larnep, Ebasco Services Inc., 
New York, N. Y. 

E. §. Loane, Pennsylvania Water & 
Power Co., Baltimore, Md. 

StaNLEY Moyer, Philadelphia Electric 
Co., Philadelphia, Pa. 

E. L. Peterson, American Gas & Elec- 
tric Service Corp., New York, N. Y. 

I. C. STEELE, Pacific Gas & Electric 
Co., San Francisco, Cal. 

G. R. STRANDBERG, Stone & Webster 
Engineering Corp., Boston, Mass. 
E. B. Strowcer, Buffalo Niagara & 

Eastern Power Corp., Buffalo, N. Y. 


PRIME MOVERS COMMITTEE 


Chairman, E. R. Crorts, Rochester Gas 
& Electric Corp., Rochester, N. Y. 
W. H. Atpricu, The Cleveland Elec- 
tric Co., Cleveland, 

Ohio. 

J. R. Baker, Pennsylvania Water & 
Power Co., Baltimore, Md. 

C. C. Battzty, Philadelphia Electric 
Co., Philadelphia, Pa. 

H. N. BenjAmin, Georgia Power Co., 
Atlanta, Ga. 

H. N. BoetcHer, Consolidated 
Electric Light & Power Co., Balti- 
more, Md. 

S. E. Bower, Long Island Lighting 
Co., Roslyn, N. Y. 

A. A. Casey, The Cleveland Electric 
Illuminating Co., Cleveland, Ohio. 

F. S. Criark, Stone & Webster Engi- 
neering Corp., Boston, Mass. 

C. W. E. Crarke, United Engineers & 
Constructors Inc., Philadelphia, Pa. 

SaBIN CrocKER, The Detroit Edison 
Co., Detroit, Mich. 

G. C. Daniets, The Commonwealth & 
Southern Corp., Jackson, Mich. 

F. L. Dornsrook, Wisconsin Electric 
Power Co., Milwaukee, Wis. 

DwicHt Dovuctass, The Hartford 
Electric Light Co., Hartford, Conn. 

J. M. Drase tte, Iowa Electric Light 
& Power Co., Cedar Rapids, Iowa. 


Illuminating 


Gas, 


W. V. Drake, Monongahela West 
Penn Public Service Co., Fairmont, 
W. Va. 


W. C. Drummonp, Public Utility En- 
gineering & Service Corp., Chicago, 
Ill. 

V. F. Estcourt, Pacific Gas & Electric 
Co., San Francisco, Cal. 

J. N. Ewart, Buffalo Niagara Electric 
Corp., Buffalo, N. Y. 

F. P. FaircuHiLp, Public Service Elec- 
tric & Gas Co., Newark, N. J. 
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S. N. Frata, American Gas & Electric 
Service Co., New York, N. Y. 

E. C. Gaston, The Commonwealth & 
Southern Corp., Birmingham, Ala. 
G. S. GetTHEN, Philadelphia Electric 

Co., Philadelphia, Pa. 

C. Z. Gitiivan, The Columbus & 
Southern Ohio Electric Co., Colum- 
bus, Ohio. 

L. E. HAanKIson, West Penn Power 
Co., Pittsburgh, Pa. 

FRANK Henry, Rochester Gas & Elec- 
tric Corp., Rochester, N. Y. 

H. G. Hrepecer, Houston Lighting & 
Power Co., Houston, Tex. 

Wa tter H. Jones, Duquesne Light 
Co., Pittsburgh, Pa. 

J. A. KeetH, Kansas City Power & 
Light Co., Kansas City, Mo. 

A. H. Krauss, Ebasco Services 
New York, N. Y. 

FE. H. Kriec, American Gas & Electric 
Service Corp., New York, N. Y. 
W. R. LaMorte, Public Service Elec- 

tric & Gas Co., Newark, N. J. 

J. W. Mackenzie, Consumers Power 
Co., Jackson, Mich. 

JoHN Mappen, Montaup Electric Co., 
Fall River, Mass. 

H. C. Miver, Public Service Testing 
Laboratory, Maplewood, N. J. 

E. H. Mirscu, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

CHESTER A. Motsperry, The United 
Illuminating Co., New Haven, Conn. 

J. F. Muir, American Water Works & 
Electric Co., Inc., New York, N. Y. 

G. A. ORROK, Jr., Boston Edison ie. 
Boston, Mass. 

A. R. PArKer, Columbia Engineering 
Corp., Cincinnati, Ohio. 

J. C. Puiturps, Ebasco International 
Corp., New York, N. Y. 

A. L. PotLtarp, Puget Sound Power & 
Light Co., Stattle, Wash. 

R. C. Powe tu, Pacific Gas and Electric 
Co., San Francisco, Cal. 

T. E. Purcetzt, Duquesne Light Co., 
Pittsburgh, Pa. 

A. J. SKAALE, Carolina Power & Light 
Co., Raleigh, N. C. 

D. W. Stewart, New Orleans Public 
Service Inc., New Orleans, La. 

E. H. The United 
Light & Power Service Co., Daven- 
port, Lowa. 

Ropert M. VAN Duzer, Jr., The De- 
troit Edison Co., Detroit, Mich. 

G. V. WILLIAMSON, Union Electric Co. 
of Missouri, St. Louis, Mo. 


Inc., 


‘THROCKMORTON, 
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S. F. Wuirt, Duquesne Light Co., 
Pittsburgh, Pa. 

C. C. Wituts, Oklahoma Gas & Elec- 
tric Co., Oklahoma City, Okla. 

C. C. WHELCHEL, Buffalo Niagara 
Electric Corp., Buffalo, N. Y. 


TRANSMISSION AND DISTRIBUTION 
COMMITTEE 


Chairman, FRANK SANFORD, The Cin- 
cinnati Gas & Electric Co., Cincin- 
nati, Ohio. 

Secretary, C. M. MosuHer, Edison 
Electric Institute, New York, N. Y. 

C. H. ANperRSON, Buffalo Niagara Elec- 
tric Corp., Buffalo, N. Y. 

JoHN Bankus, Portland General Elec- 
tric Co., Portland, Ore. 

C. E. BatrHe, Oklahoma Gas & Electric 
Co., Oklahoma City, Okla. 

G. W. Bean, Texas Electric Service 
Co., Fort Worth, Tex. 

A. Bopvicky, Union Electric Co. of Mis- 
souri, St. Louis, Mo. 

A. S. Brookes, Public Service Electric 
& Gas Co., Newark, N. J. 

THomMas Brosnan, Buffalo Niagara 
Electric Corp., Buffalo, N. Y. 

R. A. Brown, The Columbus & South- 


ern QOhio Electric Co., Columbus, 
Ohio. 
B. H. CLInGERMAN, Northern States 


Power Co., Minneapolis, Minn. 

C. C. Cornet ius, Kansas City Power 
& Light Co., Kansas City, Mo. 

R. R. Cow es, Pacific Gas & Electric 
Co., San Francisco, Cal. 

M. T. Crawrorpb, Puget Sound Power 
& Light Co., Seattle, Wash. 

Harotp J. DeBaun, Long 
Lighting Co., Mineola, N. Y. 

W. R. Doar, Carolina Power & Light 
Co., Raleigh, N. C. 

Roy L. Dopp, Wisconsin Electric Pow- 
er Co., Milwaukee, Wis. 
H. A. Enos, American Gas & Electric 
Service Corp., New York, N. Y. 
G. H. Fiepier, Rochester Gas & Elec- 
tric Corp., Rochester, N. Y. 

L. R. Gary, Philadelphia Electric Co., 
Philadelphia, Pa. 

M. W. GHeEN, Duquesne Light Co., 
Pittsburgh, Pa. 

J. E. Goopwin, Indianapolis Power & 
Light Co., Indianapolis, Ind. 

W. E. Gunpiacu, Wisconsin Electric 
Power Co., Milwaukee, Wis. 

R. R. Happertey, Western Massachu- 
setts Electric Co., Springfield, Mass. 

T. H. Harnes, Boston Edison Co., Bos- 
ton, Mass. 
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Epwin Hansson, Pennsylvania Water 
& Power Co., Baltimore, Md. 

T. G. HteronymMus, Kansas City Pow- 
er & Light Co., Kansas City, Mo. 

F. A. Kenpic, The Dayton Power & 
Light Co., Dayton, Ohio. 

Joun A. Koontz, Pacific Gas & Elec- 
tric Co., San Francisco, Cal. 

H. E. Lone, The Connecticut Power 
Co., New London, Conn. 

G. B. McCase, The Detroit Edison 
Co., Detroit, Mich. 

W. McLean, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

C. B. McManus, Georgia Power Co., 
Atlanta, Ga. 

J. S. Maroy, West Penn Power Co., 
Pittsburgh, Pa. 

C. W. Minarp, Nebraska Power Co., 
Omaha, Neb. 

R. C. Morris, Union Electric Co. of 
Missouri, St. Louis, Mo. 


COMMITTEE ON INDUSTRIAL 
RELATIONS 

Chairman, H. K. BRECKENRIDGE, West 
Penn Power Co., Pittsburgh, Pa. 

Secretary, H. E. Kent, Edison Electric 
Institute, New York, N. Y. 

K. P. APPLEGATE, The Hartford Elec- 
tric Light Co., Hartford, Conn. 

A. M. Boyp, Philadelphia Electric Co., 
Philadelphia, Pa. 

V. C. BRENNAN, Union Electric Com- 
pany of Missouri, St. Louis, Mo. 

E. J. Britt, Pennsylvania Power & 
Light Co., Hazleton, Pa. 

H. M. BrusMan, Ebasco Services Inc., 
New York, N. Y. 

J. W. CaroruHers, Consolidated Gas 
Electric Light & Power Co., Balti- 
more, Md. 

W. N. Cummins, Jr., Virginia Electric 
& Power Co., Richmond, Va. 

Tuomas G. Dicnan, New England 
Power Service Co., Boston, Mass. 

E. W. Dogster, Long Island Lighting 
Co., Mineola, N. Y. 

H. L. DonaLpson, Dusquesne Light 
Co., Pittsburgh, Pa. 

M. T. Dun tap, Carolina 
Light Co., Raleigh, N. C. 

SypNey L, Hai, The Cleveland Elec- 

Illuminating Co., Cleveland, 


Power & 


tric 
Ohio 
F. L. Larkin, Wisconsin Electric Pow- 
er Co., Milwaukee, Wis. 
J. A. Lonctey, Central Illinois Light 
Co., Peoria, III. 
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R. E. Morsez, American Gas & Electric 
Service Corp., New York, N. Y. 

L. L. NewMan, New Orleans Public 
Service Inc., New Orleans, La. 

C. T. NicnHorson, Buffalo Niagara 
Electric Corp., Buffalo, N. Y. 

W. F. Nimmo, Virginia Electric & 
Power Co., Norfolk, Va. 

E. F. Nuezet, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

E. W. OErsTERREICH, Duquesne Light 
Co., Pittsburgh, Pa. 

F. W. Packer, Pennsylvania Power & 
Light Co., Allentown, Pa. 
J. J. Pokorny, The Cleveland Electric 
Illuminating Co., Cleveland, Ohio. 
M. H. Pratt, Central New York Pow- 
er Corp., Syracuse, N. Y. 

B. C. Russet, Idaho Power Co., Boise, 
Idaho. 

E. V. SayLes, Consumers Power Co., 
Jackson, Mich. 


GENERAL COMMITTEES 


H. A. Pererson, American Gas & Elec- 
tric Service Co., New York, N. Y. 
Frep. R. RaucH, The Cincinnati Gas 
& Electric Co., Cincinnati, Ohio. 
B. K. Swartz, The Detroit Edison Co., 
Detroit, Mich. 

H. M. Suarp, Buffalo Niagara Electric 
Corp., Buffalo, N. Y. 

W. F. Tait, Public Service Electric & 
Gas Co., Newark, N. J. 


INSURANCE COMMITTEE 


Chairman, J. H. NicKELL, Philadelphia 
Electric Co., Philadelphia, Pa. 

I. M. Carpenter, Ebasco Services Inc., 
New York, N. Y. 

R. D. Constasie, Niagara 
Power Corp., Syracuse, N. Y. 

F. H. DecKMAN, Columbia Engineer- 
ing Corp., Columbus, Ohio. 

F. J. Horus, Light 
Pittsburgh, Pa. 

Witts MaAcLacHLan, 620 University 


Hudson 


Duquesne Co:, 


Avenue, Toronto, Can. 
Joun L. MacLeop, The Detroit Edi- 
son Co., Detroit, Mich. 

J. W. Marrin, The Commonwealth & 
Southern Corp., New York, N. Y. 
J. G. Reese, Consolidated Gas Electric 

Light & Power Co., Baltimore, Md. 
A. W. Rem, American Gas & Electric 
Service Corp., New York, N. Y. 
A. Royat Woop, The United I]lumi- 

nating Co., New Haven, Conn. 
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H. P. Seetye, The Detroit Edison Co., 
Detroit, Mich. 

A. E. Strver, Ebasco Services Inc., New 
York, N. Y. 

C. T. Srncrair, Duquesne Light Co., 
Pittsburgh, Pa. 

P. B. Stewart, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

Howarp E. Stites, Central Illinois 
Public Service Co., Springfield, Ill. 

R. O. SUTHERLAND, The United Light 
& Power Service Co., Davenport, 
Iowa. 

Wa ter A. UpHamM, The United II- 
luminating Co., New Haven, Conn. 

G. S. Van AntTwerP, Philadelphia 
Electric Co., Philadelphia, Pa. 

J. S. Ware, Public Service Electric & 
Gas Co., Newark, N. J. 

L. P. Works, Wisconsin Public Service 
Corp., Green Bay, Wis. 

C. A. YANUZZ1I, Pennsylvania Power & 
Light Co., Allentown, Pa. 


RATE RESEARCH COMMITTEE 

Chairman, F. A. Newton, The Com- 
monwealth & Southern Corp., New 
York, N. Y. 

Vice-Chairman, E. N. Strait, Public 
Utility Engineering & Service Corp., 
Chicago, III. 

H. H. AceeE, Public Service Electric & 
Gas Co., Newark, N. J. 

S. W. Anprews, American Gas & Elec- 
tric Service Corp., New York, N. Y. 

B. B. Beckett, Pacific Gas & Electric 
Co., San Francisco, Cal. 

R. E. Caywoop, West Penn Power Co., 
Pittsburgh, Pa. 

Ira L. Craic, Philadelphia Electric Co., 
Philadelphia, Pa. 

R. D. Curter, The Hartford Electric 
Light Go.. Hartford, Conn. 

Matcotm G. Davis, Gilbert Associates, 
New York, N. Y. 

C. G. EIcHELBERGER, The Cincinnati 
Gas & Electric Co., Cincinnati, Ohio. 

C. L. Forumer, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 


Md. 


Lester W. FRANK, Western Mlassa- 
chusetts Electric Co., Springfield, 
Mass. 

N. E. Frencu, Duquesne Light Co., 


Pittsburgh, Pa. 

Russet. Hastincs, Boston Edison Co., 
Boston, Mass. 

DonaLtp A. Henry, Stone & Webster 
Service Corp., New York, N. Y. 
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J. T. Kimsa.t, Niagara Hudson Pow- 
er Corp., Syracuse, N. Y. 

C. R. Lanprican, The Detroit Edison 
Co., Detroit, Mich. 

L. R. Lerrerson, Ebasco Services Inc., 
New York, N. Y. 

A. V. S. Linpstey, The Connecticut 
Light & Power Co., Waterbury, 
Conn. 

C. E. Nett, The North American Co., 
New York, N. Y. 

L. V. Netson, Union Electric Co. of 
Missouri, St. Louis, Mo. 

H. H. Prank, Delaware Power & 
Light Co., Wilmington, Del. 

W. E. Rocers, Indianapolis Power & 
Light Co., Indianapolis, Ind. 

EDWARD VENNARD, Middle West Ser- 
vice Co., Chicago, III. 

C. A. WitiiaMs, The United Illumi- 


nating Co., New Haven, Conn. 


STATISTICAL COMMITTEE 


Chairman, W. N. Lewis, Ebasco Ser- 
vices Inc., New York, N. Y. 
Dewey G. BAKER, Nebraska Power 


Co., Omaha, Neb. 

C. E. BANKwitz, Western Massachu- 
setts Electric Co., Turners Falls, 
Mass. 

W. G. Bourne, Jr., The Common- 
wealth & Southern Corp., New York, 
I; 3 

P. J. Fatton, Middle West Service 
Co., Chicago, III. 

M. D. Fietp, The California-Oregon 
Power Co., Medford, Ore. 

ALFRED GRUHL, Wisconsin 
Power Co., Milwaukee, Wis. 

C. D. Hamuin, Buffalo Niagara Elec- 
tric Corp., Buffalo, N. Y. 

ALAN W. Hastinocs, Engineers Public 
Service Co., Inc., New York, N. Y. 

RupoLPeH JENNY, Pacific Gas & Elec- 
tric Co., San Francisco, Cal. 

C. R. LANpRIGAN, The Detroit Edison 
Co., Detroit, Mich. 

Lyte McDona.p, Public Service Elec- 
tric & Gas Co., Newark, N. J. 

Winsor Martin, Public Utility Engi- 
neering & Service Corp., Chicago, Il. 

M. G. Mitter, West Penn Power Co., 
Pittsburgh, Pa. 

F. H. Patrerson, Rochester Gas & 
Electric Corp., Rochester, N. Y. 

O. E. SmitrH, Consolidated Gas Elec- 
tric Light & Power Co., Baltimore, 
Md. 

WILLIAM Storz, Philadelphia Electric 
Co., Philadelphia, Pa. 

Berton Stout, Indianapolis Power & 
Light Co., Indianapolis, Ind. 

C. L. WaL.inc, American Gas & Elec- 
tric Service Corp., New York, N. Y. 
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Northwest Association Meeting 


— thirty-seventh annual meeting 
of the Northwest Electric Light & 
Power Association in Spokane July 26, 
reelected J. A. Hale, vice-president, 
Utah Power & Light Co., as president 
for a second term. C. Patrick Johnson, 
vice-president, Puget Sound Power & 
Light Co., was named vice-president, a 
position he will carry along with the 
continued chairmanship of the Electrical 
Development committee, new over-all 
planning committee of the Association. 

The meeting took recognition of in- 
creased activity during the past year 
along several lines. The inauguration of 
regional dealer meetings in June, 1944, 
Was pointed to as a step toward unifying 
the promotional activity of electrical in- 
dustry in the Pacific Northwest for the 
postwar period. 
members of the Association 
have resulted from this first series of ten 
meetings held in Washington, Oregon 


Many new dealer and 
contractor 


and Idaho. 
Planning for the future had been 
undertaken in all three Sections. A new 


Classification of Accounts committee had 
the Accounting & 
Practice Section, the 
chairmanship of T. W. Fryou, Portland 
General Electric Co., to study border- 
line cases of interpretation, in an en- 


appointed in 
Business 


been 
under 


deavor to encourage uniform practices. 
The Planning committee of the Engi- 
neering & Operation Section, with J. M. 
Jones, Idaho Power Co., chairman, has 
a study of extension 
policies and present and prospective con- 


underway rural 
struction standards of member companies 
with a view to seeing whether the cost 
of rural line construction can be low- 
ered. 

In the Utilization Section, under the 
chairmanship of C. E. Hess, Puget 
Sound Power & Light Co., chief new 
activity was the organizing of regional 
At the same time steps 
have been taken toward standardization 


dealer meetings. 


of water heating practices looking to- 
ward the ultimate adoption of NEMA 
water heater standards. The promotion 
of adequate wiring for the postwar pe- 
A new In- 
has 


riod was heartily endorsed. 


dustrial Development committee 
been organized in the Section to coordi- 
nate, in so far as it is feasible, utility 
company industrial programs for the 
postwar era. 

Another new activity was reported 
in the formation of a Personnel Confer- 


ence with C. W. Sherman, Puget Sound 


Power & Light Co. as chairman. One 
conference had been held and six com- 
mittees are now at work surveying mem- 
ber company practices on many phases 
of personnel work with a view to report- 
ing at another conference later this fall. 

Other officers elected were: state vice- 
presidents, for Idaho, C. J. Strike, Ida- 
ho Power Co.; for Montana, Robert O. 
Kerr, The Montana Power Co.; for 
Oregon, T. E. Roach, Northwestern 
Electric Co.; for Utah, W. A. Huckins, 
Utah Power & Light Co. ; for Washing- 
ton, Daryl B. Leonard, Pacific Power & 
Light Co.; for British Columbia, W. C. 
Mainwaring, B. C. Electric Railway 
Co.; members at large of the Executive 
Committee, George E. Sullivan, Port- 
land General Electric Co., R. G. Cham- 
berlain, Hurly Machine Co., Seattle, 
and J. Irving Colwell, Graybar Electric 
Co., Seattle. 

President Hale has appointed new 
section chairmen for the coming year as 
Accounting & Business Prac- 
tice, J. H. Rogers, Idaho Power Co.; 
Engineering & Operation, Harry M. 
Jones, Idaho Power Co.; Utilization, 
A. H. Wegner, The Washington Water 
Power Co., Berkeley Snow continues as 


follows: 


Executive Secretary. 


Ebasco Plans Safety 
Meeting Program 


A committee of representatives of 
companies in the Electric Bond and 
Share group met at 2 Rector Street, 
New York, recently to plan for their 
annual safety and personnel meetings 
which are held at the time of the Na- 
tional Safety Congress. The program, 
which was worked out after contact 
with companies in this utility system 
with operations in some 30 states and 
several foreign countries, will include 
special consideration to problems of the 
returning serviceman, foreman training 
and employee education. Special group 
discussions have been arranged in vari- 
ous fields of operation such as electric, 
gas and transportation. Speakers will 
include company executives, and a fea- 
ture of the conference will be the Ebasco 
luncheon which will be held on Wednes- 
day of the week of the Congress. All 


meetings will be in the La Salle Hotel | 


in Chicago during the week beginning 


October 1 P 
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WHAT'S A WATT? 


By C. M. Ripley 
General Electric Co., Schenectady, N. Y. 


ig pear can see a watt—nobody can weigh a watt. But many of us 
can observe the workings of a watt of electricity. A good floor lamp 
needs 300 watts. The modern iron is rated at 1000 watts. 


The 17,000,000 electric clocks run night and day for a nickel a month. 


This is because they only use two watts—(the good ones) ! 


Watts do millions of jobs in American homes every day. They run 
17,000,000 electric washers, 20,000,000 refrigerators, 26,000,000 irons, and 
30,000,000 radios. 


To the electrician or the trained engineer the watt is easily understood, 
but to the laymen it can be and very often is a complete mystery. 


A novel demonstration of the power of one watt was recently presented 
by way of the television cameras at Station WRGB in Schenectady. This 
showed the studio audience and also the television audience just how much 
power one watt really is. 


The props fer the demonstration consisted of 44 cans of condensed milk, 
each weighing just one pound. These were placed on a table, and above the 
table was a shelf, exactly one foot higher than the table. 


So to raise one can from the table up to the shelf required one foot pound 
of work. 


Now, one watt is 4414 foot pounds of work done in one minute. So to 
put 44 cans up one foot in one minute would be exerting the power of one watt. 


It was Miss Muriel Fulmer who volunteered to be the guinea-pig for 
this demonstration. She found it easy to place the 44 cans on the shelf in 
one minute when she used both hands. But, when she tried to do it with one 
hand, she found she just barely could do it! She really had to hustle so hard 
that her arm got tired. She worked so fast that she could not make an orderly 
arrangement of the cans. The time was so short that many were bottomside 
up and others had their labels turned toward the wall. 


Ihe test was more dramatic because on the wall hung a special 16-in. 
electric clock in full view of the audience. The hand on this clock made just 
one revolution every minute. So the experiment was really a race against time! 


What the Test Reveals 


1. To exert the power of one watt will tire out one arm in one minute. And 
Miss Fulmer is no “society frail,” but a strong athletic girl of 21. 


2. To put the cans up in half a minute would require two watts of power, and 
believe me then she'd have to use both hands! 
3. If she had taken her time, and leisurely put the 44 cans up on the shelf in two 


minutes, she would have been exerting the power of only half of one watt. But 
in each of these cases, the work would have been the same—44 foot pounds. 


The Work in Four Cents Worth of Electricity 


The work in one kilowatt hour of electricity is 2,656,000 foot pounds. 
Miss Fulmer could not do that much work in a day. No strong man—not 
even an athlete—in a Jong day could do as much work as there is in four 
cents worth of electricity. 

4. To equal this work, she would have to put 2,656,000 of the one-pound cans up 
on that shelf one foot above. Those cans would weigh 1,300 tons! They would fill 


26 modern freight cars!! And to lift them up, she would have to work at the rate 
of one watt, all day, every day for six months!!! 


That’s how much work there is in four cents worth of electricity —60,000 


times that done in the experiment. So she would tire out one arm 60,000 
times !—(if she tried it)! 
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Employees’ Manuals 
(Continued from Page 284) 


explain in some detail the Company’s 
benefit and welfare plans. 

The booklet has become a ready ref- 
erence fcr administrative and _ super- 
visory employees, especially those fore- 
men and supervisors who work in the 
field and who do not always have the 
time or opportunity to attend policy dis- 
cussions. Such supervisory employees 
are not expected to keep in mind every 
detail of working conditions, employee 
benefits, etc., and the fact that the book- 
let is printed in such a size that it may 
be carried in the employee’s pocket, 
makes it particularly convenient as an 
aid in answering the numerous questions 
which arise. The Company has found 
that one manual containing explanations 
of all Company policies is more satisfac- 
tory than having the subjects presented 
in several different booklets. 

This paper has been confined to a 
presentation of what an employee’s man- 
ual should contain and no attempt has 
been made to discuss items which should 
not be included in such a manual. 

Each management must decide just 
what it’s Company’s Manual will con- 
tain. Whatever the content or form, an 
“Information Booklet” for employees 
properly prepared, will prove to be of 
real value. It will promote complete 
cooperation between an employer and 
employee and will give the individual 
employee a clearer picture of his Com- 
pany—it’s functions, policy, problems, 
history and relation to him. 


Discussion of Safety Code 


ECENTLY off the press of the Gov- 
ernment Printing Office, is the Discus- 
sion Handbook for Part 2 and the grounding 
rules for the Fifth Edition, NESC. This has 
been designated as Handbook H39, of the 
National Bureau of Standards and is avail- 
able from the Government Printing Office 
at 75 cents per copy in buckram binding. 
No paper-bound edition has been printed. 
This handbook consists of 162 pages, ap- 
proximately 5 in. x 7!4 in. in size. About 
one-half of this handbook is given over to 
the discussion of those rules in Section 9 
and Part 2 which were thought to need 
some explanation to aid in their application. 
Some of the new rules of the Fifth Edition 
and which have already been subject to 
different interpretations, are discussed at 
considerable length as well as illustrated by 
examples to show their intent. 

The remainder of the text of this hand- 
book consists mainly of tabulated data, such 
as ice and wind loading tables for the va- 
rious kinds and sizes of conductors, “maxi- 
mum sag increase” tables, and changes in 
sag due to temperature. All of this data 
should serve as useful reference material in 
the application of some of the rules in Sec- 
tion 9 and Part 2. ; 
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PERSONALS 








L. P. Sweatt, who since 1930 has 
been vice-president and general man- 
ager of the Mississippi Power Company, 
was elected president and general man- 
ager at a meeting of the Company’s 
board of directors, and following adop- 
tion of resolutions of sympathy addressed 
by the board to the family of B. E. 
Eaton, late president and general coun- 
sel, who served as president for two 
decades and whom MIr. Sweatt succeeds 
in this capacity. 

Mr. Sweatt was born at Montgomery, 
Ala., receiving his elementary education 
in Montgomery and at Birmingham. In 
1915 he graduated from Alabama Poly- 
technic Institute with a B.S. Degree in 
Electrical Engineering. 

Following graduation he immediately 
entered the employ of Alabama Power 
Company on 
and maintenance and was progressively 


substation construction 
advanced through various phases of elec- 
tric utility operation. In 1924, he was 
division that 
‘i ; 

Company’s operations in the Montgom- 


serving as manager of 
ery area. 

In November, 1924, he was appointed 
general manager of Mississippi Power 
Company by Mr. Eaton, then newly 
elected president of that Company which 
Was preparing to start initial operations 
on the Mississippi Gulf Coast. Mr. 
Sweatt moved to Gulfport, and has con- 
tinued as general manager of the Com- 
pany’s expanded until the 
present time. 


operations 


CuHarctes E. KOHLHEPP, vice-presi- 
dent and controller of 
Public Service Corp. since 1938, was re- 
cently named general manager in addi- 
tion to his duties as vice-president. Mr. 
Kohlhepp will assume duties formerly 
assigned to J. P. Pulliam, who will con- 
tinue in his present position as president 
and member of the board of directors of 
the Wisconsin utility. The new general 
manager returned recently from Wash- 
ington where he carried through impor- 
tant details for the WPB. Mr. Kohl- 
hepp has been with the utility in various 
capacities since 1919, working at all 
times in the Milwaukee office where he 
has been active in the affairs of the Wis- 
consin Utilities Association and has 
served on various committees of the Edi- 
son Electric Institute. 

Concurrently with Mr. Kohlhepp’s 


the Wisconsin 


appointment as general manager, H. P. 
TAYLOR, treasurer of the company, was 
made vice-president and treasurer. 


JaMEs V. TONER, president and gen- 
eral manager of Boston Edison Com- 
pany has recently put into effect several 
important changes in the management 
organization of the Company. The most 
significant addition to the Company or- 
ganization is the creation of four staff 
assistants to the President and General 
Manager. 

Heading this 
DILLON, 


Ropert E. 
assistant 


group is 
vice-president and 
general manager who is now given the 
additional responsibility of Chief Engi- 
neer of the Company. 

The other staff assistants are FRED- 
ERICK MANLEY Ives, General Counsel ; 
Lynn S. GoopMAN, Assistant to the 
Joun A. HER tIny, 
Assistant to the 


President; and 
newly 
General Manager. 

JouHn T. Warp, vice-president and 
heretofore head of the Power Sales and 
Department has 


designated as 


Technical Research 
been promoted to a newly created as- 
as Director of Electric and 
Steam Operations. Reporting directly 
to the Chief Engineer, Mr. Ward will 
direct the activities of these four depart- 
Tech- 


Production, Transmis- 


signment 


ments—Engineering (including 
nical Research), 
sion and Distribution, and Power Sales. 

Joun A. Hertiny, newly appointed 
Assistant to the General Manager, will 
continue to supervise the Service and 
Supply Department. 

Dae E. WaAsHBURN, who has been 
Mr. Ward’s assistant for several years, 
is promoted to the position of Power 
Sales Manager. 

The Purchasing Organization, under 
Vice-President Leavitt L. Edgar, will 
hereafter include, in addition to general 
purchasing, the procurement of all fuel. 

DupLey SANFORD has joined the gen- 
eral office staff of the 
Co:. St. 
executive assistant. 


Union Electric 
Mo., with the title of 
He will assist the 
in charge of operations 


Louis, 


vice-president 


and will assume such other executive 
duties as will, from time to time, be as- 
signed. 


Joun FE. Coretre, Jr., for the past 
10 years legal counsel for the Montana 
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Power Co., has been elected vice-presi- 
dent and assistant general manager of 
the company. 

Mr. Corette, a native of Butte, 
Mont., attended the University of Mon- 
tana at Missoula and was graduated 
from the University of Virginia law 
school. He was admitted to the Mon- 
tana bar in 1929. 

For four years after his graduation 
he was a member of the law firm, Mur- 
phy and Whitlock (now Murphy, Gar- 
lington and Pauly) in Missoula. He 
then returned to Butte to enter the firm 
of Corette and Corette. 


NEILL RICHARDs has been elected sec- 
retary and treasurer of the Kansas Gas 
& Electric Co. with headquarters at 
Wichita, Kans. Mr. Richards was for- 
merly treasurer of 
Utilities Power & Light Corp. prior to 
its dissolution in 1940. From 1940 until 
taking his new office on June | of this 


vice-president and 


year, Mr. Richards was engaged in con- 
sulting work and served with the Office 
of Alien Property Custodian in Chicago. 
Mr. Richards brings to Kansas Gas 
& Electric a broad experience in operat- 
ing accounting gained since 1919 with 
utility properties in the Middle West. 
FE. H. Dixon has been elected execu- 
tive vice-president of the Electric Power 
& Light Corp. and the United Gas 
Corp., both units in the Electric Bond & 
Share Co. system. Mr. Dixon has served 
as secretary and treasurer and a director 
of both corporations since 1935. H. F. 
SANDERS was elected secretary of both 
corporations at the same time. 


W. N. Cummins, Jr., assistant to 
Rr. §. 
the Virginia Electric & Power Co. in 
charge of the Norfolk Division, has 
been made director of a new created 
personnel department for the whole sys- 
tem, with headquarters in Richmond. A. 
Jackson, of Alexandria, Va., formerly 
connected with the Virginia Public Ser- 
vice Co., now merged with the Virginia 
Electric & Power Co., will be the assis- 
tant director. 


Throckmorton, vice-president of 


HucGuH Srewart, formerly assistant 
superintendent of electric production of 
the San Diego Gas & Electric Co., San 
Diego, Calif., has been appointed execu- 
tive engineer of the company—a newly 
created position. The position of general 
superintendent, held by Emery D. Sher- 
win prior to his election as vice-president 
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in charge of operation, has _ been 
abolished. 

Mr. Stewart joined the San Diego 
utility in 1922 as an engineer in the con- 
struction department. Except for a short 
period spent on re-valuation work, he 
remained in the construction department 
untii 1938. At that time he was trans- 
ferred to the electric production depart- 
ment, and was made assistant superin- 
tendent of that department in 1940. 


O. R. Evans has been appointed 
manager of the Pacific Gas & Electric 
Co.’s Humboldt division, succeeding J. 
W. Coons, who has retired after 39 
with P. G. & E. Mr. 
Evans has been assistant general super- 
intendent of the company’s San Francis- 
co and East Bay divisions. He started 
his career with P. G. & E. in 1909 as 
a lineman and was division superinten- 
dent in Stockton, Calif., for a number 


years of service 


of years. 


Extensive changes in the responsibil- 
ities of various officials connected with 
the New England Power System have 
been announced by President Irwin L. 
Moore of the New England Power As- 
CLaupDE D. LAWRENCE has 
been named vice-president in charge of 
sales, New England Power Service Co., 
Boston, and will supervise both mer- 


sociation. 


chandising and power sales departments. 
Winfred D. WILKINSON 
power sales manager and A. WILson 
Barstow merchandising manager. Fa- 
BIAN K. Cox becomes assistant mer- 
chandising manager, MANForp A. 
REICHHOLD, advertising manager, and 
F. Lorenz Rimpacu, agricultural de- 
velopment engineer, will report to Mr. 
CHANDLER W. JoNEs has 
been named executive assistant to Wil- 
liam Webster, vice-president New Eng- 
land Power Association, Boston. 
Effective August 1 the system’s north 
central district ceased to function sep- 
arately, and the utilities there located 
became a part of the central district, 
with headquarters at Worcester, Mass., 
also including the Central Massachu- 
setts Electric Co., Palmer. W. E. 
Casty has been named assistant man- 
ager, Worcester County Electric Co., 
Worcester. Newett A. CrarK has 
been named manager of the western dis- 
trict, and Royat D. WersTeER will be- 
come manager of the Northampton Elec- 
tric Lighting Co., succeeding Edward 
G. Twohey, who will become assistant 
district manager of the central district. 
reporting to John West, president of 


becomes 


Lawrence. 
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the Worcester County Electric Co. 
Joun W. Gate of the Central Massa- 
chusetts Electric Co., has been made as- 
sistant district manager of the central 
district, reporting to Mr. West, and will 
be responsible for the operations of the 
above company, the Spencer Gas Co., 
and the Webster and Southbridge divi- 
sion of the Worcester County company. 
Louis A. Fiorant, Boston, formerly 
manager of the Union Electric Light & 
Power Co., Franklin, Mass., wiil become 
assistant district manager of the central 
district, also reporting to Mr. West, and 
will be responsible for the operations of 
the Union Company, Milford Electric 
Light & Power Co., and the Worcester 
Suburban Electric Co. H. SHERMAN 
Hotcoms, Malden, Mass., will be assis- 
tant district manager, central district, 
reporting to Mr. West, and will be re- 
sponsible for the operations of the Athol 
Gas & Electric, Gardner Electric Light, 
Leominster Electric Light & Power, 
Middlesex County Electric, Wachusett 
Electric, and Winchendon 
Light & Power companies. 


Electric 


JosePpH G. Mooney has taken over 
the duties of general manager of the In- 
diana & Michigan Electric Co., South 
Bend, Ind. E. A. Lewis, formerly vice- 
president and general manager of the 
Indiana & Michigan utility, has become 
vice-president and general manager of 
the Ohio Co., Canton. Mr. 
Lewis has retained his position as vice- 
president of the South Bend properties. 


Power 


Don C. Ray, manager of the public 
relations bureau of Pacific Gas & Elec- 
tric Co., San Francisco, retired July 1, 
after a 43-year career in the electrical 
field. A graduate of Oregon Agricul- 
tural College, Mr. Ray started in 1901 
with the Nevada County Gas & Electric 
Co., Grass Valley, Calif. When P. G. & 
E. took over the pioneer company, he 
became assistant manager of the Grass 
Valley district office, later serving as 
manager of the Contra Costa district. 
In 1927 he was made manager of the 
public relations bureau of the sales and 
public relations department, the position 
he held until his retirement. E. A. Lone, 
Mr. Ray’s assistant in the bureau, has 
become manager. 

WILiiAmM H. EIcHuorn, Jr., has 
been elected secretary of the Pennsyl- 
vania Water & Power Co. to succeed 
the late J. E. O’Connor. R. L. Bort- 
NER, will become assistant secretary, and 
J. U. Drent, treasurer. 
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L. W. Dick, former manager of the 
Dayton district of Pacific Power & 
Light Co., has been appointed manager 
of the Yakima, Wash., district, succeed- 
ing the late R. B. Bragg. Mr. Dick has 
been with the company and its predeces- 
sors for 31 years. 

R. E. Stncvair has been named assis- 
tant to the general manager in Portland, 
Ore. He served recently as acting man- 
ager of the Yakima office and previously 
was Toppenish manager. 

Other appointments are T. M. 
KEENAN, Dayton district manager; 
Kart Koposki Toppenish district man- 
ager, and Pott CLarK, Wapato district 
manager. 


RussELt C. WENz has been appoint- 

ed General Purchasing Agent of the 
Philadelphia Company and Subsidiary 
Companies of Pittsburgh, and for the 
Trustees of Pittsburgh Railways and 
Pittsburgh Motor Coach Systems, suc- 
ceeding Walter H. Arras, who retired 
after +4 years of service with the util- 
ity organization on August 1. 
Mr. Wenz 
began his utility career with the North- 
ern States Power Company, and later 
attended North Western University. He 
served with the U. S. Army in World 
War I, and was a past commander of 
Byllesby Post, American Legion, Chi- 
Later he was associated with the 
Oklahoma Gas & Electric Company, the 
San Diego Consolidated Gas & Electric 
Company, and was Purchasing Agent for 
the Western States Gas & Electric Com- 
pany. He came to Pittsburgh as Assis- 
tant Purchasing Agent of the Philadel- 
phia Company and Subsidiary Compa- 
nies on May 1, 1939, which position he 
held until his recent promotion. 


A native of Minnesota, 


cago. 


In March, 1943, he was appointed 
Regional Utility Engineer for the War 
Production Board, and in January, 
1944, he became Consultant, Inventory 
Control, Office of War Utilities, Wash- 
ington, D. C., while continuing to serve 
with the Philadelphia Company. He is 
also Eastern Vice-Chairman of the Pub- 
lic Utility Buyers Group, National As- 
sociation of Purchasing Agents. 

Mr. Arras entered the service of the 
Equitable Gas Company in 1900 as a 
stenographer. He later became Chief 
Clerk, Equitable Gas Company, Assis- 
tant General Purchasing Agent for the 
Philadelphia Company and Subsidiary 
Companies, and in 1941 he was made 
General Purchasing Agent, which posi- 
tion he held until his retirement. 
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High-Frequency Induction 
Heating 


(Continued from Page 288) 


oped for the purpose of heat-treating by 
induction, and it reduces the process of 
heat-treating to machine-tool precision. 
Thus it meets admirably the demands 
of modern industry. Its operation is sim- 
ple. The product is improved. Speed 
of production is increased, and uniform- 
ity of units produced is assured. Fur- 
ther, it makes possible substantially low- 
er production costs in many applications. 

Of necessity, none of the applications 
which have been or are being made by 
us to the various war material can be 
described, but all present activities have 
distinct post-war implications. 

Our equipments have all been sup- 
plied by generator frequencies of from 
3000 to 9600 cycles. Typical installa- 
tions range from 125 to 1,250 kw gener- 
ator ratings. 

Generators are of the inductor alter- 
nator type and are driven by either syn- 
chronous or induction motors. They are 
generally located at any convenient place 
in the plant and housed in a separate 
room provided with dust-free ventila- 
tion (Fig. 8). 

Of course, where we have installed 
hydrogen-cooled motor generators, the 
ventilation and enclosure is omitted. 
(Fig. 9.) 

The electrical efficiency of the con- 
version is commonly between 83 and 89 
per cent depending on size, frequency 
and characteristics. 


Problems Ahead for 
Further Study 


(Continued from Page 277) 


part of this area is not the most econom- 
ical one. If so, plans should be formu- 
lated so that the present transformers 
can be changed for operation at the pre- 
ferred voltage or, if this be impractica- 
ble, the plan may be made to include 
an area where all of the present trans- 
formers, can ultimately be installed, per- 
mitting the entire rural program to pro- 
ceed on the basis of the most economical 
primary voltage to guarantee the lowest 
over-all investment. 
+s 


Perhaps in the foregoing discussion it 
may seem that major emphasis has been 
placed on plant investment. This has 
been the principal purpose of the paper. 
However, I do not want to leave the 
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September, 1944 





12-13 
14-16 
20-22 
Ind. 
21-22 Southeastern Electric 


Orleans, La. 


Lick Springs, Ind. 





CONVENTIONS AND MEETINGS 


SEPTEMBER 
Accident Prevention Committee, EEI Headquarters, New York, N. Y. 
Illuminating Engineering Society, Edgewater Beach Hotel, Chicago, III. 
Indiana Electric Association, French Lick Springs Hotel, French Lick Springs, 


Exchange, Engineering and Operation Sections, New 


21 American Standards Association, Standards Council, New York, N. Y. 
22 Maryland Utilities Association, Lord Baltimore Hotel, Baltimore, Md. 


OCTOBER 


1-5 National Electrical Contractors Association, French Lick Springs Hotel, French 


2-3 Prime Movers Committee, EEI, William Penn Hotel, Pittsburgh, Pa. 

2-4 . Controllers Institute of America, Chicago, III. 

3-5 National Safety Congress of National Safety Council, Chicago, III. 

5-6 Electrical Equipment Committee, EEI, Schenley Hotel, Pittsburgh, Pa. 
Transmission and Distribution Committee, EEI, Hotel Statler, Buffalo, N. Y. 
Pennsylvania Electric Association, Electrical Equipment Committee, Johns- 


National Electrical Manufacturers Association, Waldorf-Astoria Hotel, New 


9-10 
19-20 
town, Pa. 
23-27 
York, N. Y. 
NOVEMBER 
9-10 Southeastern Electric Exchange, Advertising 
Grady Hotel, Atlanta, Ga. 
27-30 


American Society of Mechanical Engineers, New York, N. Y. 


and Sales Conference, Henry 








impression that this emphasis has been 
excessive. It is true that if low plant 
investment is the sole aim, many reduc- 
tions or omissions in facilities can readily 
be made to accomplish it at the expense 
of operation. But there must be no de- 
sire to have low investment at the ex- 
pense of operation. The engineer must 
be so intimately acquainted and closely 
associated with the operation of the gen- 
and _ distribution 
portions of the system that he has a keen 
sense of balance between these two some- 
what divergent desires. 


eration, transmission 


Certain suggestions have been made 
relative to the method of serving far 
greater loads in the future. These sug- 
gestions are not intended to constitute 
solutions to the problems ahead, but are 
only intended to indicate ideas worthy 
of future study and to stimulate thought 
on the importance of plant investment. 
Canada has 2,000,000 customers, one 
for about every six persons in the Do- 
minion. In the States there is a customer 
for about every four persons. In addition 
to a large increase in domestic consump- 
tion per customer in the next decade, 
Canada is certain to have a large in- 
crease in number of customers. Simply 
increasing the number to equal the ratio 
in the United States would add some 
800,000 meters without taking into ac- 
count increases in population. These will 
be principally domestic customers who 


will require additions to distribution 


plant in much greater proportion than 


to the other classes of property. If we 
as engineers are to assume our proper 
share of responsibility, we must do our 
best to anticipate the problems ahead 
and, in seeking their solution, give prop- 
er weight to the relative proportion of 
the system investment which they repre- 
sent. 


Public Services 


(Continued from Page 291) 


vate ownership is absolutely essential to 
the very existence of that principle for 
all other business. 

Public utilities, communications and 
transportation are all affected by the 
same trend. There is nothing that we 
can do in our educational work as it 
pertains to the transportation problem 
which will not directly influence public 
opinion toward communications and pub- 
lic utilities. 

However, I do not appeal for your 
assistance solely from the standpoint of 
the interest which you maintain as a 
partner with these other public services 
in upholding our cherished tradition of 
private enterprise, but, rather because 
you are very large shippers and receivers 
of goods which must move by transpor- 
tation and I hope you will take your 
place along with the other patrons of 
transportation services which now con- 
stitute over 70 per cent of this associa- 
tion’s membership. 
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Fe Wie PAE, FT POMEERE ooo ccc cccivcccccncees The Detroit Edison Company, Detroit, Mich. 
Ba, Ds AR, Fae VOMEME, «0 0c ccccdsccncess Philadelphia Electric Company, Philadelphia, Pa. 
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GitpertT W. CHAPMAN, Treasurer.. ....... American Water Works and Electric Co. Inc., N. Y. 
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BOARD OF DIRECTORS 
(Terms Expiring 1945) 


es os alla. ad dived ac ld ho wid Wo Sela Philadelphia Electric Company, Philadelphia, Pa. 
My te, SNE, ro. 5 aida ta dm ai nla Rie wis baa wieleie woes EIN Boston Edison Company, Boston, Mass. 
i o's can bon sk Ween Virginia Electric & Power Company, Richmond, W. Va. 
Mm, es OWEN 5 sc cise oe eas The Connecticut Light & Power Company, Hartford, Conn. 
PAI REGAIN oon cc ccccccnccsceveonens Puget Sound Power & Light Co., Seattle, Wash. 
a) Wee RMN 35x. nico'e (a: ala adisias Gigs cine wie we Da Aeon Georgia Power Company, Atlanta, Ga. 
es te, MINDS, gos occ co cas Southern California Edison Company, Ltd., Los Angeles, Calif. 
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2». Serene American Gas and Electric Service Company, New York, N. Y. 
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i re ee ee The Cincinnati Gas & Electric Company, Cincinnati, Ohio 
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